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Glossary of Terms 

MS Parent: Parent with MS

MS Spouse: Healthy Spouse/ Partner of the Parent with MS.

Child of MS Parent: Child of MS Parent

Control Parent: Healthy Parent in the Control Group who is matched with ‘MS 
Parent’

Control Spouse: Healthy Spouse in the Control Group who is matched with ‘MS 
Spouse’ 

Child of Control Parent: Child of ‘Control Parent’

MS Family: Comprising the ‘MS Parent’, ‘MS Spouse’ and ‘Child of MS Parent”







Background: Parental Multiple Sclerosis (MS) can have a significant impact on a child’s psychosocial functioning, particularly on internalising and externalising difficulties. However previous research has only included adolescents’ adjustment ratings by adolescents themselves or by their parents with MS. The impact on younger children has not been systematically investigated. There are potentially important, life- long impacts of early stress. This study therefore examined pre-adolescent children’s adjustment using ratings of MS patients’ spouses. We further explored whether parenting styles, quality of attachment and degree of cognitive impairment differed between groups and whether these affected children’s adjustment.  
Methods: 43 families including one parent with MS and 43 matched control families were recruited comprising: the Parent with MS and matched Control Parent; Spouse of Parent with MS and matched Control Spouse; and Child of MS Parent and matched control Parent. Spouses of Parents with MS rated children’s behavioural difficulties (Strength and Difficulties Questionnaire; SDQ) and emotional difficulties (Revised Child Anxiety and Depression Scale Parent Version; RCADS-P). MS Parents were assessed on a measure of cognition (Brief International Cognitive Assessment for MS; BICAMS) and children completed self- report measures of their mood (Revised Child Anxiety and Depression Scale; RCADS) and their attachment to parents and peers (Inventory of Parent and Peer Attachment Revised; IPPA-R).
Results: Greater externalising difficulties, greater internalising problems and less secure parental and peer attachment were observed in the children of MS parents. Atypical patterns of parenting were observed in the MS group, with no correlation between permissive and authoritarian parenting. In this group, Authoritarian parenting negatively influences externalising behaviour and strong parental and peer attachment protected against internalising difficulties.  Cognitive impairment in MS parents was not associated with variation in adjustment. 





 Introduction and Thesis Outline
Overview 
	This introduction provides an overview of the literature pertaining to the current study. Firstly, to contextualise this study, the disease Multiple Sclerosis (“MS”) is introduced with reference to its key symptoms, pathology and cognitive profile. Secondly, the psychosocial development of children raised in the context of parental MS is explored, and the factors that affect the reported impact are identified. Thirdly, the effect of MS on attachment and parenting is discussed with particular reference to attachment and parenting models of childhood adjustment. Fourthly, two existing theoretical models that attempt to explain children’s adjustment to parental MS are presented, concluding that there is no single model can explain child adjustment in this context but a more holistic model is necessary. This introduction aims to highlight the strengths and limitations of previous research concerning these areas, providing a positive rationale for this study and providing a basis on which to inform the development of interventions to mitigate the effect of parental MS on the psychosocial adjustment of affected preadolescent children.

Rationale and Aims
	In Western Societies, 4-12% of children and adolescents aged 18 and under live in a household where a parent has a chronic illness (Sieh, Visser- Meily & Meijer, 2013). There is increasing evidence that having a chronically ill parent is associated with a higher incidence of psychopathology among children, with depression and anxiety being particularly prevalent (Razaz et al., 2015; Steck et al., 2005; De Judicibus & McCabe, 2004). Multiple Sclerosis (MS) is a particularly challenging chronic illness in this respect, as parents often suffer from fatigue, are more likely to experience disability onset after the birth of their children and are more likely to experience job loss compared to people with other chronic conditions (Simmons, Tribe & McDonald,  2010). These factors combined with the uncertainty of MS prognosis, the prevalence of a variety of distressing and disabling symptoms and the high risk of psychopathology in persons with MS (Marrie et al., 2015) have been found to have a particularly negative impact on the family environment (Peters & Esses, 1985). Consistent with research on parental medical conditions more generally, studies suggest that children of parents with MS, in particular adolescents have higher levels of depression, anxiety, and poorer adjustment compared to children with parents without chronic medical conditions (Pakenham & Cox, 2012b; Bogosian, Moss-Morris, Bishop & Hadwin, 2011; Bogosian, Moss-Morris & Hadwin, 2010). This may be because in adolescence, healthy development includes some degree of separation from the parents, and it is possible that the presence of parental MS may lead to the child’s inability to separate from their parents (Yahav, Vosburgh & Miller, 2007).  
	What is less clear is how preadolescent children are affected by parental MS, owing to methodological limitations of research assessing the presence of psychopathology in this population. This study aims to identify and explore predictors of poor adjustment in preadolescents raised in the context of parental MS, with particular regard to parenting style, the quality of attachment of the child to their parents and peers and the degree of cognitive impairment of the MS parent. 
Quantitative Study




Chapter 1: Introduction to the Disease of Multiple Sclerosis

Chapter overview
This chapter provides a general introduction into MS. It outlines the symptoms, pathology, ‘three disease subtypes’, causes and its treatment.  It also outlines the impact of the illness on the parent with MS and their spouse. 

Multiple Sclerosis: Prevalence, Aetiology and Pathology 
Multiple Sclerosis (MS) is a progressive inflammatory autoimmune disease causing lesions of the Central Nervous System (CNS; Mahad, Trapp & Lassman, 2015). It is the most common neurological disability in young adults in the United Kingdom (Leary & Thompson, 2000), and is typically diagnosed in people between 20-40 years old (slightly later in men than in women). MS is diagnosed 2-3 times more frequently in women than in men (Koch-Henriksen & Sorensen, 2010). According to a report by the Multiple Sclerosis International Federation, the global median prevalence of MS has increased from 30 per 100,000 in 2008 to 33 per 100,000 in 2013 with approximately 120,000 individuals in the UK having a diagnosis of MS (MacKenzie, Morant, Bloomfield, MacDonald & O'Riordan, 2014). 
MS is caused by a deficiency in the lipoprotein myelin. In healthy individuals, myelination of neuronal axons increases conductive efficiency, increasing the speed of impulses along neurons. Impairment of the myelin sheath in MS therefore increases the resistance to axonal transmission, affecting communication between cells by slowing or blocking impulses. Typically in MS the damage to the myelin sheath is understood to result in permanent physical and cognitive disability (Ceccarelli, Bakshi & Neema, 2012; van Horssen, Witte & Ciccarelli, 2012).

Causes of MS 
While MS is not typically considered a hereditary disease, a number of genetic variations have been shown to increase the risk of developing the disease (Lill, 2014). In recent years in particular, fuelled by significant advances in high- throughput genotyping technologies, a considerable effort has been dedicated to the discovery of the genetic determinants of MS susceptibility. 
 Evidence that MS has a heritable component comes from the observation that the disease aggregates within families; first – degree relatives of MS patients are at greater risk for developing the disease compared to the general population. The age- adjusted life-time risk of MS positively correlates with the degree of shared genetic identity, ranging from 0.2% in the general population to 2-4% in siblings and up to 30% in monozygotic twins of MS parents (Willer, Dyment, Risch, Sadovnick & Ebers, 2003). Adoptees and spouses of MS patients show risks of contracting MS comparable to the general population, suggesting that shared environmental factors are insufficient to explain increased familial risk of contracting MS and that genetic factors are the main cause of familial disease aggregation (Ebers, Yee, Sadovnick & Duquette, 2000). However, the fact that even genetically identical individuals (monozygotic twins) are not always concordant for MS, strongly suggests that other risk factors exist. 
Some studies have highlighted geographical differences in the incidence of MS, showing that it is more common in people who live further from the equator (Niino, Miyazaki, Fukazawa, & Kikuchi, 2014). One explanation for this is the decreased sunlight exposure, which has been linked with a higher risk of MS (Marrie, 2004). Decreased vitamin D production and intake has been the main biological mechanism proposed to explain the higher risk among those less exposed to sun (Ascherio, Munger, & Simon, 2010). Other researchers have proposed that severe stress may also be a risk factor for MS, although evidence to support this association is weak (Marrie, 2004). The nature of this relationship remains unclear, stressful life experiences may intensify symptom and may increase risk of exacerbation (Mitsonis, Potagas, Zervas, & Sfagos, 2009). 
Viruses have also been explored as potential infectious triggers of MS. For example, some studies have found that the Epstein- Barr virus increases the risk of developing MS, and those infected as young adults have a greater risk than those who had it at a younger age (Pender & Burrows, 2014; Compston & Coles, 2008). Other diseases that have also been related to MS include measles, mumps and rubella (For review see Belbasis, Bellou, Evangelou, Ioannidis, & Tzoulaki, 2014)

Subtypes of MS 
	Three different types of MS have been identified.  Firstly, Primary Progressive Multiple Sclerosis (“PPMS”) is relatively rare, accounting for about 10% of all MS cases and is characterised by slow but unremitting disease progression from onset without distinct relapses or remissions. Secondly, Relapsing-Remitting MS (RRMS) is characterised by unpredictable attacks that can leave permanent cognitive and physical impairments followed by periods of remission. Approximately 85% of people are initially diagnosed with RRMS. Finally, Secondary Progressive Multiple (“SPMS”) typically involves accumulation of permanent disability. SPMS develops in approximately 65% of those with relapsing remitting MS, with a corresponding progression and worsening of symptoms (Compston & Coles, 2008).

Symptomatology 
In all three district disease types, MS generally results in motor, sensory, cognitive and neuropsychiatric symptoms. These can include difficulties in coordination, vision, pain, weakness, tremor, bladder or bowel control, balance, cognitive impairment, dysarthria, dysphasia, speech problems, problems with balance, tremor, mood swings, depressive symptoms, difficulty swallowing, spasticity and paralysis. In addition to these, fatigue is a commonly reported symptom in MS (Charvet, Serafin & Krupp, 2014). Some patients with MS only have mild symptoms whilst others experience extensive functional restriction and often require care over a long period of time.

Cognitive Impairment 
Cognitive impairment occurs in 40%-70% of MS patients (DeLuca, Yates, Beale & Morrow, 2015; Langdon, 2011; Chiaravalotti & De Luca, 2008) and is closely correlated with the rate of damage to the myelin sheath (Morrow et al., 2011).  Cognitive impairment is known to have a significant impact on quality of life, is related to low levels of self- esteem, participation in fewer social activities and higher rates of divorce (Hakim et al., 2000). Both cross- sectional and longitudinal studies indicate that cognitive impairment is the strongest predictor of MS patients reducing work responsibilities or leaving the workforce (Flensner, Landtblom & Soderhamn, 2013; Morrow et al., 2010a).  
Although MS impairs aspects of cognitive functioning, general intelligence is believed to be relatively intact (Chiaravalloti & De Luca, 2008). The common clinical presentation is impaired information processing speed as well as impaired immediate and delayed memory (Benedict et al., 2006). Verbal fluency and executive function have also been implicated (Chiaravalloti & De Luca, 2008).  
Cognitive impairment is known to be more frequent and more severe in progressive types of MS than RRMS (Achiron et al., 2013), although findings vary when comparing PPMS and SPMS. In an early study, Huijberts et al., (2004) found SPMS patients were more severely and frequently impaired than PPMS patients, who in turn were more impaired than the RRMS group. It is no surprise that the changes to the family environment that may result as a direct consequence of parental cognitive impairment might have a large effect on children’s psychosocial functioning. 

Depression in MS 
Depression and anxiety are the most commonly reported emotional disturbances associated with MS and are often undiagnosed and untreated (Pompili et al., 2012). A review on comorbid depression and MS concluded that annual prevalence rates in MS are as high as 20%- 50% (Marrie et al., 2015). Whereas historically it has been difficult to disentangle the direct effects of the disorder on mood from non-specific effects of chronic illness, a study by Patten et al., (2003) suggests that the annual prevalence of major depression in MS is elevated (25.7%) compared with both healthy people and other chronic conditions. Of further concern is the finding that suicidal ideation among people with MS is relatively common and elevated compared to the general population. 
Smith and Young (2000) found that 34% of their sample of MS patients scored as “cases” for anxiety with 25% needing treatment for it. This was further supported by Zorzon et al. (2001) who reported a high rate of anxiety in patients and also their partners (40%). Factors such as fatigue, pain, illness severity and younger age at onset have all been associated with symptoms of anxiety (Patten et al., 2015; Hartoonian et al., 2015).
Early studies found little evidence of a relationship between depression and cognitive impairment (Rao, 1986, 1995; Benedict & Zivadinov, 2011; Langdon, 2011), however, subsequent studies suggest that cognitive impairment is likely to be exacerbated when depression is in the moderate to severe range (Arnett, Higginson, Randolph, 2002).  Arnett and colleagues also suggest that it is effortful rather than automatic information processing that is most likely to be compromised in depressed MS patients. Hence performance may be quite normal on routine tasks but impaired on those tasks that place demand upon attentional resources such as speeded tests of information processing, working memory and complex tests of executive functioning (Arnett et al., 2002). This may be particularly important given that caring for young children may depend on the care-givers ability to respond quickly to a child’s needs and performing multiple activities at once, often placing significant demands on a parent’s executive functioning system. 

Psychological Impact of Symptoms 
The symptoms that accompany MS can significantly diminish quality of life by interfering with the ability to work, pursue leisure activities and undertake usual life roles. In addition, fatigue, depression and cognitive impairment are all factors that can independently lead to severe disability in everyday life (Janardhan & Bakshi, 2002; Solaro et al., 2015). The psychological impact of these symptoms on patients and their partners will now be explored. 

Impact of MS on Patients and their Partners
The time from first awareness of symptoms to diagnosis can be long, frustrating and confusing for people with MS and the waiting can lead to feelings of powerlessness and loss of a sense of control. The age of onset of MS is typically between the ages of 20 and 40, a time when people are likely to be in the most productive years of career, family development and when they have assumed social and financial responsibilities (Mitchell, Benito-Leon Gonzalez & Rivera-Navarro, 2005). As such the psychological impact that MS can have on patients and their partners is significant. 
Studies have shown that 53% to 77% of people with MS become unemployed due to their illness (McCrone, Heslin, Knapp, Bull, & Thompson, 2008), and people with MS are more likely to experience job loss when compared with people with other conditions, such as physical disability, visual and hearing impairment (Olkin, Abrams, Preston, & Kishbaum, 2006). The chances of unemployment for people with MS are highly correlated with disability but people with MS whose disability is less severe and who are able to live without assistance are still significantly less likely to be in employment (Green & Todd, 2008). Not only are the individuals with MS affected by their illness, but their spouse or partners may be affected financially (Akkus, 2011) and in terms of their career opportunities (O’Brien, 1993). 

Treatment of MS 
There is no known cure for MS, and for this reason, care focuses on managing the symptoms of the condition and slowing disease progression. The foundations of MS care remain pharmacological (disease-modifying treatments). The first line treatment can involve regular injections throughout the week which may be visible to all members of the family, including children. Injections include Interferon beta-1a, 1b and glatiramer acetate (Morrow, O’Connor et al., 2010).  A recent Cochrane review supported the efficacy of glatiramer acetate in slowing the physical manifestations of MS (La Mantia, Munari & Lovati, 2010) and studies have found improved long-term outcomes for glatiramer acetate in the form following a ten- year prospective study (Ford et al., 2006). Mixed evidence has been found for the efficacy of Interferon treatments. Newer second line treatments have become available more recently, including natalizumab (Siadha, Eckstein, Clabresi, 2012) which can be administered less regularly than first line treatments. Cohrane reviews have found evidence that it is effective (showing decreased disability and relapse at two year follow up), but is also associated with significant risks such as brain infections (Boster et al., 2013; Pucci et al., 2011). Fingolimod is the only available oral drug for MS and has been approved by NICE as a second line treatment (NICE, 2012). 
Managing MS involves symptom management, minimising disease associated disability and facilitating individuals to adjust/ cope with residual disability and its consequences. Non- pharmacological methods for symptom management include rehabilitation, lifestyle modification (e.g. nutrition or exercise programmes), social support and psychological therapies (e.g. CBT). 

Summary 
This chapter presented the prevalence, aetiology and pathology of MS. It outlined the three possible causes of MS (genetic, environmental and viral) and presented the three disease subtypes. This chapter also explored the symptoms of MS including depression and cognitive impairment which impact significantly on patients lives. The psychological impact that MS has on patients and their partners or spouses was also outlined, with emphasis to a diminished quality of life and ability to partake in leisure and social activities due to functional restrictions. The following chapter will focus on the research detailing the psychosocial impact of parental MS on children with respect to the focus of the current study.


Chapter 2: Impact of Parental MS on Children and Factors that Influence their 	Adjustment

Chapter Overview 
Previous research conducted in the field of chronic illness has found a negative effect of the illness on the affected individual, their partners or spouses and also more recently on their children (e.g. Razaz et al., 2015, Uccelli, 2014; Yahav, Vosburgh & Miller, 2005; Visser- Meily, 2005; De Judicibus & McCabe, 2004). The difficulties that children experience can be broadly divided into internalising and externalising disorders. Externalising disorders include disturbances of behaviour which are problematic for the child and others, and typically include Attention Deficit Hyperactivity Disorder (“ADHD”), Oppositional defiant Disorder (“ODD”) and Conduct Disorder (“CD”). Internalising disorders on the other hand, include disturbances of affect with Anxiety and Depression being most commonly reported. Anxiety and Depression can affect self- esteem, academic performance and social relationships. They also confer increased risk for other forms of psychopathology both concurrently and in adulthood.
Previous research has set out to identify the specific factors that may impact on children’s adjustment (e.g.; Yahav et al., 2005; De Judicibus & McCabe, 2004). Some of the most important mediators of children’s adjustment will be outlined in this chapter, with particular reference made to the age of the child and discussion of previous literature on child psychosocial adjustment in adolescent and preadolescent children.  
Family Communication & Family Functioning
Family communication (Paliokosta et al., 2009), family structure (Rivera-Navarro et al., 2003) and family connectedness (Ryff & Singer, 1998) are all factors that are important moderators of child psychosocial functioning (Paliokosta et al., 2009). 
In early research, Power (1985) showed that a lack of communication between parents with MS and their children, specifically in relation to understanding their parent’s diagnosis, contributed strongly to family maladjustment. Children of a parent with MS also were found to report higher conflict and lower cohesion in their families than children of healthy parents (Peters & Esses, 1985). This may have been due to the lack of knowledge about the causes of MS in the 1980’s and the limited treatment options available to patients, making disability and impairment more striking. Parents with MS and their children generally regard their families as different from healthy families (Rehm and Catanzaro, 1998) and high levels of family dysfunction are associated with greater child maladjustment (Diareme et al., 2006). Higher risk for mental health problems were also found in children of MS parents who lived in families who were less flexible and where there was less marital agreement (Brandt & Weinert, 1998). Difficulties in family communication and children’s lack of knowledge about their parents’ MS were found to be associated with greater child adjustment difficulties (Paliokosta et al., 2009). Additionally, greater family responsibilities and less choice in helping were found to be related to poorer adjustment in children (Pakenham & Burnsnall, 2006; Turpin, Leach & Hackenberg, 2008). 
Role Re-distribution in MS Families
	In general, a family where at least one parent has a chronic illness often meet parental illness demands by the redistribution of roles amongst family members (Stetz, Lewis & Primono, 1986). Although some care giving during childhood is normative, care giving undertaken by children of ill parents is often exaggerated and incongruent with their age (Aldridge & Becker, 1999).  Specifically, children of parents with MS undertake more family responsibilities, feel more obligation to the affected parent, have lower quality of life and report greater sense of burden and anger than children of healthy parents (Pakenham et al., 2006; Yahav et al., 2005). Further literature has confirmed a link between higher levels of care giving, lower levels of life satisfaction and higher somatisation in these children (Pakenham & Cox, 2012b). In a review article by Uccelli et al., (2014), higher levels of  disability in the MS parent were related to greater need by the children to take responsibility in the family, which ranged from helping with household tasks to providing practical assistance to the parent (Bjorgvinsdottier, Halldorsdottier & Silent, 2014). Furthermore in a qualitative study (n=8), children of parents with MS, expressed anxiety about their parents’ health and well-being, and some expressed being worried about their sense of obligation to their parent and about their own future. All children interviewed in this study said that they had additional roles and responsibilities because of their parents’ condition (Turpin et al., 2008). For these children the added responsibilities in the home resulted in limited involvement with friends and in time spent playing or doing homework. Furthermore, children of MS parents, often report being isolated from friends, having restrictions in life and experiencing feelings of stress during their parents relapse (Bjorgvinsdottier, et al., 2014, Pakenham et al., 2012b, Bogosian et al., 2011). Some children also report feeling that the entire family is increasingly isolated and that at home there was limited time to nurture relationships between healthy family members (Bowen, MacLehose, & Beaumont, 2011). The presence of these difficulties in children has been referred to in the literature as ‘Parentification’ (Gardener et al., 2006). In some cases, children report negative feelings related to providing care, feeling obligated to care and feeling abandoned without any support or recognition from others (Bjorgvinsdottier et al., 2014, Pakenham et al., 2012b). 
 	Despite research that suggesting a negative impact of MS on children’s adjustment, a small body of research suggests that for some of these children, increased responsibility and care giving tasks results in feelings of pride (Turpin et al., 2008) and fulfilment (Johnston, Martin, Martin, & Gumaer, 1992; Newman 2002).  A survey by Toporas (2003) confirmed that children of MS parents felt they were required to help more around the house than their friends, but that they were happy about these responsibilities.

Parental Factors: Depression 
	Four studies have shown that depression in MS parents is linked with poorer child adjustment (De Judicibus et al., 2004; Diareme et al., 2006; Steck et al., 2005; Steck et al., 2007), with higher levels of parental depression coinciding with greater reported psychosocial problems in the child (De Judicibus et al., 2004; Steck et al., 2007) irrespective of the gender of affected parents or children. Families with a depressed parent have also reported less cohesion and more conflict than families with non-depressed parents (e.g. Timko et al., 2002). Depression co-morbid with MS is related to difficulties in the couple relationship (Mohr et al., 1999) and parenting (Harrison & Stuifbergen, 2002; Shapiro, 2002). Furthermore 30-40% of adolescents report that parental MS is upsetting and that they are affected by their parent’s mood changes and emotional outbursts (Canada, 2003).

 Illness characteristics
	Studies suggest that parental illness severity, degree of disability and cognitive impairment play a crucial role in children’s adjustment. Parental functional impairment and unpredictability of the parent’s MS is related to poorer adjustment in children (Pakenham et al., 2006). Illness severity is associated with internalising problems in children (Diareme et al., 2006), similarly, adolescents have been found to report feeling fear and anxiety related to their parent’s stage of illness (Yahav et al., 2005). Illness exacerbation is associated with maternal changes in physical affection serving to trigger anxiety and fear in children (Deatrick, Brenan & Cameron, 1998). Importantly, mothers underestimate reductions in their physical affection towards their children during illness exacerbation in comparison to their children’s reports of affection changes (Deatrick et al., 1998). The reliability of research relying on reports of children’s functioning obtained from the MS parent is therefore questionable. 
	Parental disability is related to increased emotional and behavioural problems in children of MS parents (Korneluk & Lee, 1998; DeJudicibus & McCabe, 2004; Diareme et al, 2007; Steck et al., 2007). It can increase the source of burden for people with MS (McCabe, Firth & O’Connor, 2009) and symptoms such as fatigue can affect physical involvement between parent and child, resulting in increased levels of distress. This is consistent with findings in the broader literature on parental chronic illness, which has shown that parental disability is a risk factor for youth behavioural and emotional problems (Beardslee, Versage & Gladstone, 1998).
	Greater levels of cognitive impairment in the MS parent have also been linked to the increased burden on children, resulting in feelings of anxiety and depression (Bjorgvinsdottier et al., 2014). As such, children’s concerns and emotional distress may be more strongly associated with less apparent changes in their parent, such as cognitive dysfunction than with more visible physical symptoms e.g. ambulation. Caregiver distress and the quality of family life are strongly affected by the neuropsychiatric symptomatology of the disease as well as associated cognitive impairment (Lynch, Kroencke, & Denney, 2001). Nevertheless, the unique contribution of cognitive impairment on children’s adjustment has not been systematically studied. 

Age of the child
	Studies conducted on adolescents with a parent with MS, have indicated a negative impact of the disease on their psychological well-being. Early research found greater levels of worry in children regarding “getting” MS, as well as increased fear and anger (Kikuchi, 1987). Adolescents also reported needing more time for themselves and difficulties with their social relationships (Arnaud, 1959). Nevertheless, these studies were conducted during a time where there was little knowledge regarding the causes of treatment for MS and so it is not surprising children worried about the consequences of their parents illness. Later survey research however supported the findings of the early research and found that 37% of 82 adolescents reported a negative impact of parental MS on recreational activities and social activities with friends (Toporas, 2003). Self reports obtained from adolescents further confirmed a greater degree of separation anxiety and higher levels of depression than in control samples (Yahav et al., 2007).
One of the theoretical explanations for the effect of parental MS on adolescents is   the concept of separation- individuation processes taking place during this developmental stage (Mahler, 1972). The separation- individuation concept describes a process whereby a child separates from the symbolic relationship with their primary care- giver to create their own identity. Normal development includes some degree of separation from the parents, whereas pathological development may manifest itself in drastic separation or an overly dependent and intimate relationship involving fear of abandonment. Kroger (1985) claims that the main role of an adolescent’s parent is ‘to be there’ for them and to allow a healthy separation from him or her.  This may not be possible in the situation where one parent has a chronic illness. Not only is it difficult for the parent ‘to be there’ for the adolescent, the adolescent is expected, and is even required, to ‘be there’ for the parent. This makes it difficult for adolescents with chronically ill parents to continue their separation- individuation process. Although the concept of separation- individuation is said to work outside of conscious awareness, the notion is supported by later research (Christ, Siegal & Sperber, 1994) where sons of ill parents felt “torn” between the developmental tasks typical of the adolescent stage (such as creating extra- familial relationships), and the need to deal with the demands of their parent’s illness. 
	Lewandowski (1992) claimed that the higher cognitive ability of adolescents enables older children to have a better grasp of the meanings and implications of their parent’s condition, which places them at a higher risk than their younger counterparts for developing psychological distress symptoms. Adolescents may show serious concerns about their body image, their health or the heritability of the parental illness especially if they are the same gender as the ill parent (Steck, 2005). Feelings of shame or embarrassment for the ill parent’s (e.g. ambulation difficulties) may also surface because of the adolescents need for peer acceptance. As such, it is not surprising that there has been found to be an effect of parental chronic illness on adolescent aged children.
	Two case-control studies conducted using preadolescent children (4-12 years) have found that children with a parent with MS showed no differences on mother-daughter interaction during work and play tasks (Crist, 1993) or body image distortion (Olgas, 1974) compared to children of a healthy parent. One study using the Rorschach test (Rorschach, 1932), found an adverse impact on younger children with a parent with advanced stage MS; with these children scoring higher on general anxiety, body concern, discomfort feelings, hostility, difficulties in interpersonal relations, and increased dependency needs than children with healthy parents (Arnaud, 1959). The most recent study investigating the effect of MS on early childhood development (Razaz et al., 2015) produced mixed findings. The study showed that overall parental MS was not associated with adverse childhood outcomes, however the authors found that preadolescent children who had longer durations of exposure to their parents MS, and whose parents had co- morbid mental health problems, were at an overall higher risk of adjustment difficulties. 
There are a number of key methodological limitations of previous research conducted on preadolescent children, which significantly affects the interpretation of those findings. Critically, in the study by Olgas, mothers were recruited from a local MS support group whose motivation to take part in the research may have been different from that of others affected by MS. They also relied on the use of videotaping procedures which may have induced social desirability effects and artificial display of positive mother- daughter interactions.  Similarly, the fact that mothers with MS interact with their daughters in play and work tasks in the same way as healthy mothers does not preclude the development of negative feelings and social difficulties in these children. Furthermore, in the study by Crist, the mothers studied maintained social interactions with healthy mothers and daughters; such interactions are known to contribute to positive adjustment to MS (Mikula et al., 2015). Finally, in the study by Arnaud (1959), the Rorschach test was used as a measure of chid psychopathology. Most projective tests such as the Rorschach are highly controversial (Klein, 1986), largely because the evidence for their reliability and validity is weak. Aiken (1996) acknowledged that the Rorschach is (1) insufficiently reliable or valid to justify their clinical use, (2) easily faked in either a positive or negative direction, (3) susceptible to subtle situational factors, including the personality of the examiner and mood of the examinee, and (4) subjective in scoring and interpretation. As such it is questionable how reliable this measure is of child psychosocial adjustment. Furthermore researcher’s recruited parents who had advanced stage MS, therefore confounding their findings with the possibility that parental illness severity might have moderated children’s adjustment. These limitations may explain why no significant differences were observed in the experimental group when compared to the control group. 
	Probably the most important limitation of previous studies conducted on preadolescent children is the use of MS parents’ reports of their children’s difficulties. Research has consistently shown that patient self-reports have limited reliability and validity (Priddy, Mattes & Lam, 1988), as confirmed in studies by Schwartz, Kozora and Zeng (1996) and Deatrick et al. (1998). The indication is that parents with MS recruited in previous adjustment research, may have been inadvertently underestimating the impact of their illness on their children. 
	Some of the factors that can explain the reduced reliability and validity of self report are depression, cognitive impairment and reduced time spent with their children. Depression is a salient problem for MS patients whose depression may be a reaction to the losses caused by the disease, structural brain changes, genetic factors or to combinations of the above. When individuals are depressed they are more likely to rate their functional status worse (Jorm, Christensen & Henderson et al., 1994) and similarly may fail to perceive or accurately report on their children’s coping. They may also experience symptoms of lethargy and changes in their eating which may further reduce their ability to appraise any difficulties their children might be exhibiting. Cognitive impairment in patients with MS may also impact on the ability to accurately report on children’s difficulties. Finally, MS parents are typically less available physically and emotionally, and it is possible that they have less insight into the impact of their illness on their children. These limitations highlight the need for research using ratings of children’s adjustment from healthy family members (e.g. their spouse/partner) to offer a different perspective. 

Summary
Consistent with studies on children of parents with other chronic conditions, children who have a parent with MS have a higher degree of somatic complaints, poorer social skills and greater adjustment difficulties compared to children of healthy parents (e.g. Pakenham & Cox, 2012b, Pakenham et al., 2006; Yahav et al., 2005). This chapter has outlined an apparent developmental effect, whereby older children (adolescents) are said to be at an increased risk of maladjustment compared to preadolescent children. Adolescent children are already in a more stressful period of their development, and it is typical for adolescents not only to strive for some physical and psychological autonomy but also to attempt periodic reconnection with parents. Adolescents confronted with additional household responsibilities, limits on their social activities or guilt due to parental illness may feel developmentally conflicted. The intense psychosocial stress reported to accompany parental illness can be a danger for adolescents due to the rapid shifts in family roles and unspoken expectations that may interrupt the normal developmental process. 
	This chapter also examined the less extensive research conducted on preadolescent children. Two studies found no difference between children of an MS parent and children of a healthy control parent, one reported greater internalising and externalising difficulties in the children of MS Parents and one generated mixed findings. Nevertheless, a number of limitations were present in these studies, which influence interpretation of their findings. Namely, research conducted on younger children has relied on responses from the MS parent which may be biased due to factors such as depression and cognitive impairment. More research is needed to investigate the impact of parental MS on preadolescent children using the ratings of the healthy spouse. This will have significant implications for the wellbeing of children, as early detection of adjustment difficulties will create possibilities for early interventions to help prevent psychosocial difficulties in adulthood. 


Chapter 3: Parenting & Attachment in the Context of Parental Chronic Illness

Chapter overview
	Parental practices play a central role in helping children cope in the face of stress. Despite this, the association between parenting and child psychosocial functioning has not been systematically explored in the field of MS. This chapter will outline Baumrind’s established parenting typologies, the association between parenting and child psychosocial adjustment and the relevance of parenting to the field MS. This chapter will also outline the construct of attachment and outline how the quality of the parent-child attachment might be impacted by the presence of parental MS. 

Parenting Style 
Parenting is a complex activity that includes many specific behaviours that work individually and together to influence child outcomes. Parent and child interactions are instrumental in the development of a child’s language, capacity, cognitive functioning, social behaviour and personality (Maccoby & Martin, 1983). Parental love, family intimacy and wise disciplining have been shown to enhance children’s coping by helping children mobilize their competencies (Punamaki, Qouta, & El-Sarraj, 2001), promoting a sense of security and increasing children’s resilience. Parental competence is a complex process, influenced by many forces both within and outside the individual parent. Factors include the personal resources available to the parent, social support, stress and characteristics of the child- all factors which may be adversely influenced by the presence of acute illness, chronic disease, or disability in the parent. 
The construct of parenting style is used to capture normal variation in parent’s attempts to control and socialise their children (Baumrind, 1991). It refers to a global set of parental attitudes and behaviours which are expressed as goal- directed (e.g., parenting practices) as well as non- goal directed behaviours (e.g., tone of voice, body language), that communicate a parents attitudes towards their child and help to create the emotional climate in which parenting behaviours are expressed. Typically parenting styles are characterised by variations in different parenting dimensions (Baumrind, 1971, 1991), and differences in the configuration of these parenting dimensions have been used to create separate parenting typologies.

Dimensions & Typologies of Parenting Style 
Two main dimensions have been constructed to reflect the degree to which parents are both demanding of and responsive to their children (Locke & Prinz, 2002; Maccoby et al., 1983). According to Baumrind (1971, 1989, 1991), demandingness describes the extent to which parents demonstrate firm control, impose discipline, set maturity demands, provide supervision, engage in direct confrontation and establish performance/ behavioural expectations for their children. Responsiveness reflects the extent to which parents are warm, supportive, sensitive, interested, non-coercive, and attuned to their children’s needs. This latter dimension also reflects the extent to which parents intentionally foster their children’s individuality, provide unconditional acceptance, encourage their child to express his or her point of view and are willing to give their child a degree of choice/ control in the decision making processes surrounding behavioural expectations and standards. Based on these two dimensions, a four fold classification of child- centred rearing patterns has been described. The degree to which a parent exhibits each of these two dimensions creates four primary parenting styles that are labelled Authoritative, Authoritarian, Permissive- Indulgent and Permissive-Neglectful (See Baumrind, 1971, 1989, 1991; Maccoby et al., 1983; Steinberg, 2001).  
Authoritative parents are both demanding and responsive; they engage in open communication, set high expectations and establish clear standards while respecting their child’s needs of autonomy and independence. As such, authoritative parents attempt to create a reciprocal context in which they can exert influence while taking their child’s needs and feelings into account (Maccoby, 1992; Maccoby et al., 1983). Authoritative parenting includes a high level of parental involvement, interest and active participation in the child’s life (Paulson, 1994), a high level of open communication (Maccoby et al., 1983), trust towards the child (Pulkkinen, 1992), parental acceptance (Ginsburg & Bronstein, 1993) and high behavioural and monitoring control (Barber, 1996).
In contrast, Authoritarian parents are demanding but not responsive. In other words they attempt to shape, control and evaluate their children in accordance with high standards that are set exclusively by the parent. Authoritarian parents discourage open communication with their child (i.e. expect order to be obeyed without need for explanation, restrict their child’s autonomy and employ high levels of psychological control (e.g. guilt) to manipulate the child’s behaviour (Barber, 1996).
The permissive- indulgent parenting style is characterised by high levels of nurturance and warmth and low levels of control and maturity demands. These types of parents are lenient and they rarely exert control over their children’s or monitor their activities. The permissive parent can also be indulgent, placing more emphasis on being the child’s friend than their parent. The permissive parent typically places few demands on their children and usually gives in to their demands.
	Permissive- neglectful parents on the other hand are low in demandingness and low in responsiveness. They do not provide structure, are not supportive and do not monitor their children. They do not support or encourage their child's self-regulation, and also often fail to monitor or supervise their child's behaviour (Maccoby et al., 1983). Typically they show a non-controlling attitude and a lack of involvement where they may abandon their duties as parents completely. 




Parenting Style and Child Psychosocial Adjustment
Several studies have attempted to substantiate the positive impact of authoritative parenting and the negative impact of permissive parenting styles on children’s psychosocial functioning. In particular, authoritative parenting is associated with greater academic performance and success in school (Paulson, 1994), greater levels of confidence (Steinberg, Lamborn, Darling, Mounts & Dornbusch, 1994), greater self- reliance and self-esteem (Milevsky, Schlechter, Netter & Keehn, 2007), greater life satisfaction (Milevsky et al., 2007), lower levels of depression and anxiety (Maccoby et al., 1983) and generally better overall psychosocial functioning (Gray & Steinberg, 1999). 
	In contrast, neglectful and permissive homes are associated with greater levels of school underachievement (Onatsu- Arvilommi & Nurmi, 1997; Baumrind, 1991), higher levels of impulsivity and aggressiveness as well as a lack self -control and independence (Baumrind, 1967). These findings are felt to be influenced by parental responses to children’s emotional displays, which serve to heighten children’s emotional arousal and teach children to avoid rather than to understand and appropriately express negative emotions such as sadness and anger (Eisenberg & Fabes, 1994).
Various researchers have considered the reasons why authoritative parenting is most beneficial for positive psychosocial development in youths (e.g. Darling, Cumsille, Caldwell & Dowdy, 2006). Steinberg reasoned that the nurturance and parental involvement provided by authoritative parents (child- centred) makes children more receptive to parental influence. As such, they become more open to their parents goals and values and are more likely to share their own goals and values (Darling & Steinberg; Maccoby & Martin 1983). Darling and Steinberg also posited that authoritative parents provide an appropriate balance between structure and autonomy which fosters the development of self- regulatory skills. Authoritative parents engage in a verbal give-and-take (i.e. open communication) with their children in which decisions, rules and expectations are explained rather than imposed. Children are therefore inducted into a reciprocal parent- child relationship where they develop an awareness of their parent’s principles while being encouraged to express their own points of view (Darling et al., 2006). 

 Parenting in the Context of MS
The presence of a painful or disabling chronic illness may affect a patient’s ability to fulfil a parenting role (De Judicibus & McCabe, 2004). A parent with a disability must contend with adaptation to their disability and also continue to engage in parental duties. The disability, the emotional response to the disability, or community attitudinal barriers may exacerbate the stress inherent in everyday living and alter the performance of parental functioning (Maccoby, 1980). The stress of being a parent with a disability or chronic illness may therefore lead to suboptimal parenting behaviours due to emotional and physical inaccessibility, treatment demands of their treatment, their own distress or preoccupations with their condition (Faulkner & Davey, 2002). 
Thompson (1993) and Allaire (1988) interviewed mothers with a chronic illness and found that they expressed concerns about their parenting ability. In both studies, mothers expressed concerns regarding the impact their physical limitations were having on their parenting, as well how their illness may be affecting their children’s adjustment and development. Similarly Rehm and Catanzaro (1998) asked family members to describe the implications for parenting where one of the parents had MS. Both parents with MS and their spouses were considered good parents by children, although specific changes in parenting, including increased irritability and shouting, increased work and stress of the parent without MS and changes in family activities away from more active pursuits were acknowledged. This was further supported by a qualitative study by Pakenham et al. (2012b), where parents with MS and their spouses reported a wide range of parenting difficulties. These parenting difficulties were indirectly or directly related to MS symptoms, mood disturbance, fatigue and mobility problems which can interfere with parenting roles and tasks (Deatrick et al., 1998). 




	Parent–child attachment represents another potentially important predictor of youth adjustment that may also be affected by parental illness and disability. Attachment is a special bond of substantial emotional intensity between two people, (typically parent and child), and is a necessary precondition of healthy psychosocial development (Bowlby, 1969). According to attachment theory, variation in the quality of parental care leads to differences in the quality of attachment, which can be classified as either more or less secure (Weinfield, Sroufe, Egeland, & Carlson, 1999). According to Bowlby (1969), it is the sensitive responsiveness of the caregiver to the child that leads to secure attachment. 
	Attachment theory links each type of relationship security to different parenting styles (Ainsworth, 1973). A secure attachment results from a caregiver “capable of proving security- inducing, sensitive, responsive care; who understands the child’s individual attributes, accepts the child’s behavioural proclivities and is thus capable of orchestrating harmonious interaction between the self an the infant” (Belsky & Fearson, 2008, p 249). In contrast, insecure- anxious attachments occur when the primary caregiver is intrusive, excessively stimulating and controlling.
There is support in the literature for the association between parenting style, attachment and children’s psychosocial functioning. For example Lewis, Woods, Hough & Bensley (1989) found that children of mothers with cancer are affected by the quality of the interaction with non-ill parents, and Woods and Lewis (1995) found that maternal reports of the quality of the parent- child relationship were correlated with parent reports of child psychosocial adjustment. Furthermore, Steele et al., (1997) reported a significant association between parent- child relationship difficulties and higher rates of internalising disorders in children of haemophilic fathers. 




Attachment in the Context of Parental MS	
	Parental illness or disability is a factor that can impinge on a caregiver’s ability to sensitively respond to a child’s needs (Armsden & Lewis, 1993; Cunningham, Harris, Vostanis, Oyebode, & Bissett, 2004). Whilst parent–child relationships can be positive in the context of parental mental illness (Stallard, Norman, Huline-Dickens, Salter, & Cribb, 2006), they have been found to be liable to hostility, detachment, and unresponsiveness (Hammen, 1997). Consequently, detriments in attachment security have been observed in children of parents with a range of mental disorders (Adshead, Falkov, & Gopfert, 2004; Hipwell, Goossens, Melhuish, & Kumar, 2000)
Chronic illnesses such as MS may also reduce the provision of physical affection to children (Deatrick et al., 1998) which may have implications for the quality of the parent child attachment. For instance, the sensory changes that occur during an exacerbation of symptoms may make physical contact with children painful.  Children may not understand why parents enjoy physical contact one day but not the next and this may make parenting seem inconsistent. This may be particularly important given that younger children tend to emphasise the importance of support more than older children do. In this way chronic illness may affect the process of parent-child reciprocity and contingent interaction (Ainsworth, 1973; Bell, 1981; Sroufe, 1979). Furthermore, for parents with chronic health conditions, meeting social expectations in terms of participation in children’s physical games and activities may be difficult and feelings of guilt may be intensified. These difficulties in meeting one’s own expectations as a parent can lead to feelings of frustration and distress both in the parent and in the child.
A study conducted by Pakenham & Cox (2012) explored the relationship between child adjustment and parent- child attachment. This study found no evidence that attachment moderated child adjustment, but there were a number of limitations that make interpretation of the findings difficult. For instance, they recruited children in a large age range (10-24 years). They also used a general measure of attachment security which was had not been validated for the use in preadolescent children. Furthermore, in their sample they did not control for the effects of co-morbid mental health problems such as anxiety and depression which are prevalent in these samples.  These shortcomings make it difficult to reach any firm conclusions regarding the impact that MS may have on the parent- child attachment. 

Summary 
Parenting style provides a robust indicator of parental functioning that predicts child psychosocial adjustment. Both parental responsiveness and parental demandingness are important components of good parenting. Authoritative parenting, which balances clear, high parental demands with emotional responsiveness and recognition of child autonomy, is one of the most consistent family predictors of competence from early childhood through to adolescence.  
Chronic illnesses, such as MS, may increase individual stress and may interfere with the affected parent’s ability to carry out nurturing tasks in a range of ways and can have a significant impact ability to perform parenting duties. Parental disability and cognitive impairment are some of the factors that may impinge on a parent ability to effectively carry out many of the tasks expected for successful parenting and as such families may experience changes in the quality of the parent- child interaction. 





Chapter 4: Theoretical and Methodological Underpinnings of the Thesis

Chapter overview
	This chapter will briefly evaluate two established theoretical models used in the field of parental chronic illness; the stress and coping model (Lazarus & Folkman, 1984) and family systems theory (Bowen, 1978). This will be followed by an evaluation of two theoretical models: the Parenting model (Armistead, Klein & Forehand, 1995), and the Parental Attitudes model (Dadds & Roth, 2001) that can aid in the understanding of children’s adjustment in the context of parental MS.  The Parenting model proposes a mechanism through which disrupted parenting impacts on child adjustment, and the parental attitudes model explores a mechanism through which parental behaviour may affect the relationship between parent and child. It will be argued that no single model can account for the complexity of child psychosocial adjustment in the context of parental MS. As such, a more comprehensive model is necessary that encompasses the role of attachment, parenting styles and cognition. 

Stress and Coping Model 
The Stress and Coping model by Lazarus and Folkman (1984) is built on the assumption that stress is a person-situation interaction, one that is dependent on the subjective cognitive judgment that arises from the interplay between the person and the environment (Zakowski, Hall, Klein, & Baum, 2001). According to this model, no event or situation in itself is inherently stressful; instead the stressor is judged to be threatening, harmful, or taxing if it impinges on available resources (Lazarus & Folkman, 1984). Figure 1 below represents the model in diagrammatic form. 


Figure 1: Description of a model of the fundamental elements in the process of adaptation in multiple sclerosis (MS) derived from Lazarus and Folkman (1984) stress and coping theory.

	Studies conducted in the field of chronic illness generally have used this model to study the effects of parental illness on children and have investigated how children’s appraisals, coping strategies and resources may affect their adjustment. Nevertheless, many criticisms have been raised regarding the absence of research substantiating the amount of variance in child psychosocial outcomes this model claims to account for. Specifically, Coyne and Racioppo (2000) concluded that even when participants are asked to report on a relatively well-defined class of stressors, participants may draw upon very different goals, options for coping, and probabilities of particular outcomes. Therefore, they concluded that it is difficult to define coping strategies within a specific stressful context. Moreover, the model is almost exclusively focussed on the cognitive appraisal of stress and illness. When considering the psychosocial adjustment of children to parental chronic illness, it is also necessary to include their emotional interpretations and understanding as well as any developmental differences in their perceptions. Some of the limitations of the Stress and Coping model are addressed by the Family Systems Theory model by Bowen (1978) which specifies how children with chronically ill parents may be affected emotionally. 

Family Systems Theory (Bowen, 1978).
	Family Systems Theory suggests that individuals cannot be understood in isolation from one another, but rather as a part of the emotional unity that is their family (Bowen, 1978). According to Bowen, a family is a system in which each member has a role to play and rules to respect. Members are expected to respond to each other in a certain way according to their role, which is determined by relationship agreements. Patterns of behaviour develop within a family as each member’s behaviour is caused by (and causes other) family members’ behaviours in predictable ways. Maintaining similar patterns of behaviours within a system may lead to a sense of balance in the family system, but also to dysfunction. For example, in the case of the illness of one family member, all members have to adjust their existing family roles. The change in roles may maintain the stability in the relationship, but it may also push the family towards a different equilibrium. This new equilibrium may lead to dysfunction as the family members may not be able to maintain their new roles over a long period of time. Bowen's model is most distinctive for its focus on emotional processes arising in the system and individual differences that may arise within their systemic context and can be a useful backdrop in which to explore the effect of parental MS on children. 
In previous chapters, the effect of MS on parenting has been described. A previously developed model that can be used to explore the impact of parental MS on parenting and child adjustment is the parenting model by Armistead, Klein and Forehand, (1995) and the parenting attitudes model by Dadds & Roth (2001).

Disrupted Parenting & Parental Attitudes 
	Armistead et al., (1995) proposed that disrupted parenting is a crucial mechanism for explaining the relationship between parental illness and child functioning and helps to build on our understanding of the effects of parental MS on parenting described earlier. Parental illness can have a plethora of impacts on the family environment and child; changes in household routines, (e.g. irregular meals, bedtime and chore assignments), unintentional ignoring of the child because of the illness demands and parental absence or unavailability because of the illness. Armistead et al. (1995) postulated that parental physical illness may either directly disrupt parenting or may indirectly disrupt parenting through increased parental depression and/ or within family relationship conflict between parents/ siblings or between parents and children. Nevertheless, as with the Stress and Coping model, this model does not specify the contributions of emotions and does not specify what factors children and their parents bring to the model of childhood adjustment. A schematic of this model is presented below.

Figure 2: Schematic model of how Parental Illness Influences Child functioning.

		A model that makes an attempt to substantiate the role of parental behaviour and temperament is the Parental Attitudes model by Dadds and Roth (2001) depicted in Figure 3. This model combines two theoretical approaches (Social Learning Theory and Attachment Theory) to understand how children can develop symptoms of anxiety and depression triggered by the way parents respond to their own anxieties and worries.

Figure 3: Representation of Dadds and Roth’s (2001) model of parental behaviour and child adjustment.

	According to this model, an insecure child who seeks closeness which is beyond the comfort level of the parent will in the short-term be rewarded with proximity, contact and so on. However, when the parent’s tolerance levels are exceeded, they may reject or negatively criticise the child. The rejection/criticism is argued to reinforce the child’s aversive clinging behaviour to regain and maintain closeness. This pattern of parenting may be particularly the case in MS where the stressors of the illness may cause the parent to be less attentive to their children’s fears and anxieties, which could in turn increase children’s stress. For example, research has found that mothers with MS who experienced illness exacerbation were less affectionate to their daughters compared with those whose illness was stable (Deatrick et al., 1998) and that parental rejection/ criticism is associated with elevated anxiety and depression in children (Stark, Humphrey, Crook & Lewis, 1990). Conversely, ill parents can be overly alert or over-concerned about the impact of the illness on their children. Parents with MS have reported worry related to the negative impact of MS on their offspring (Steck et al., 2007; De Judicibus & McCabe, 2004; Peters & Esses, 1985), which may translate into over-compensational parents or over- protectiveness.  Excessive control and over-protection in parents have been found to be associated with increased levels of psychosocial distress in children (Fendrich, Warner & Weissman, 1990). 
The two models presented above contribute individually to our understanding of the impact of parental illness on children by specifying the impact on parenting and attachment. Nevertheless, what appears to be missing is a holistic model incorporating attachment, parenting styles and the role of cognition. 

Proposed Model for Research
	In order to better understand preadolescent’s adjustment in the context of parental MS, it is necessary to incorporate attachment, parenting and cognition into one theoretical model. Firstly, it is known that parent anxiety and depression can impact on the quality of attachment between the parent and the child, and can also have a direct bearing on parent’s ability to engage in specific parenting tasks. This may have implications for the style of parenting they use to communicate with their children which may have implications for the adjustment of preadolescent children. Furthermore, research has already confirmed the link between physical disability and children’s adjustment, yet little is known about the importance of cognition in the expression of children’s adjustment difficulties.  
	Unlike previous models, this model can be used to help determine the relative contribution of attachment, parenting and cognition to preadolescents’ adjustment in the context of parental MS, and will serve as a useful framework for the development of interventions for children who may be having difficulties in coping. It may also help in the selection of treatment goals and be helpful when thinking about the child’s developmental needs, the family’s needs and the stage of parental illness. 

These four areas of investigation in the current thesis are depicted in Figure 4 below. 


Figure 4: Proposed theoretical model of child adjustment. 

Outline of Research 
The current study sets out to explore the developmental dichotomy outlined in the literature on children’s adjustment in the context of parental MS. The study will compare the adjustment of children aged 9-12 years where one parent has MS to the adjustment of children from families where there is no history of chronic illness. 
Unlike previous research conducted in this field, this study will be a robust attempt to explore and quantify the degree of emotional and behavioural difficulties that these younger children may exhibit. This study differs from previous research as it will rely on non- affected parents’ ratings of children’s adjustment, which will be a more valid and reliable indicator. The study will also explore some of the predictors of children’s adjustment that have remained largely unexplored but are extremely relevant when understanding the effects that parental MS may have on younger children (e.g. parenting styles, attachment and degree of cognitive impairment). As has already been discussed, attachment is a factor that can be affected by parental illness and may impact on the relationship between parent and child through particular parenting behaviours. Specific implications of MS for preadolescents are unclear as research on children of chronically ill parents has generally focussed almost exclusively on parent- infant dyads, attachment in very young children (less than 8 years old), and the only study to focus on older children, aged 10-25 years (Ireland & Pakenham, 2010) used a generic measure of attachment that was not developmentally sensitive.  
This research will help to determine if and how preadolescent children are affected by parental MS. If such a relationship is found, this research will help to provide justification to health care providers to implement support packages to help children in families where one parent has MS. Similarly, increased knowledge of the risk factors to child adjustment will help researchers and health professionals design interventions and preventive methods to help children and families adapt to the challenges that MS presents. For example, understanding about how cognitive impairment may affect the process of child adjustment will help us to prioritise cognitive screening in MS clinics and design cognitive rehabilitation strategies. The following are the primary hypotheses for this research:

Hypotheses 
1.	Children of MS Parents will display greater levels of externalising difficulties (as rated by the Healthy Spouse on the SDQ) compared to children of Healthy Parents.
2.	Children of MS parents will display greater levels of internalising difficulties (as rated by the Healthy Spouse on the RCADS-P) compared to children of Healthy Parents. 
The second half of the study will be an exploratory investigation into the factors that differ between the groups. It is predicted that:

1)	Parents with MS will exhibit significant differences in their parenting style compared to Healthy Parents.  
2)	Children of MS parents will display significant differences in the quality of their attachments to parents and peers compared to children of healthy families. 









This study used a cross sectional mixed design with between subjects factor of group and within subjects factor of person (Parent, Spouse and Child). 

Ethics  
All procedures were in accordance with the ethical principles of conduct for research with human participants (American Psychological Association, 2002; British Psychological Society, 2014). Review and approval was granted through the NHS National Research Ethics Service from the Surrey Ethics Committee (Appendix 1) in February 2014. Additionally, the Royal Holloway University of London Ethics Committee gave approval in March 2014 (Appendix 2). Permission to recruit through a London based teaching hospital was granted by a local Research and Development department in May 2014 (Appendix 3). Procedures relating to ethical issues such as informed consent, confidentiality, and ensuring children’s safety and wellbeing were considered throughout the research process. 

Informed consent 
Parent’s permission was sought for children’s participation in the research process and the researcher only had access to children upon receipt of a signed parental consent form. Children and parents were given sufficient opportunity to opt in or out of the study and it was emphasised to them at the start of the study, as well as in the ‘Information Sheets for Children’ and ‘Information sheet for Parents’ that they were free to withdraw their participation at any time (Appendix 4, 5). The investigator ensured that interested participants understood that withholding or granting consent was voluntary and would not have any effect on services offered by the cooperating agencies (Appendix 6, 7, 8). Privacy of respondent information was guaranteed to all participants and maintained by the investigator.

Confidentiality and limits to confidentiality 
To ensure confidentiality of the data, all questionnaires were anonymised using a coding system (using numbers instead of family names on all of the questionnaires). The coded data and its key were stored in a password protected file. The coded copies of the questionnaires were kept in a locked container that could only be accessed by the researcher and their supervisor. 
To ensure any distress was managed in the study, all participants were advised that although most individuals would not become distressed with any part of the study, there was a small chance that a few may become upset. If issues of risk arose, such as the disclosure of self harm or reports of significantly low mood, appropriate measures would be taken (i.e. a letter to their GP). Participants were made aware of this when giving consent and it was stated in the ‘Parent Information Sheet’. Finally, participants were informed that publications or presentations based on the research would not contain any identifying information and their names would be changed to preserve anonymity. Further limits to confidentiality would emerge in instances where a child disclosed information that indicated that they or others may be at risk of child abuse.  It was explained that in the event of such a disclosure, appropriate measures would be taken; however, children were reassured that no action would be taken without further consulting with them first. 

Sample Size & Power Analysis  
	As no similar study in the field of MS was available assessing children’s adjustment, it was necessary to look into the field of chronic health to assist in the calculation of power for the present study. Steele et al. (1997) asked spouses of parents who were HIV positive to rate their child’s adjustment using the Child Behaviour Check List (CBCL; Achenhach & Rescorla, 2000). Mean (SD) adjustment difficulties in children was 54.03 (9.89). However, as this study did not examine CBCL scores in a healthy control group, mean scores for this group were taken from Mazefsky et al (2011), which found a mean (SD) score of 42.33 (10.2) in healthy children. Using Cohen's d calculation, the effect size of the Steele et al., study was 1.43 (a very large effect). Although the current study will be using a different measure (Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997), some attenuation of the effect size may be expected. The CBCL and the SDQ measure similar constructs and are highly correlated (Koskelainen et al., 2000) so we adopted a more conservative effect size of d = 0.8, which still represents a large effect, as the basis for power calculation in the current study. 
 A-priori power calculations using G* power (G Power v.3; Faul, Erdfelder, Lang & Buchner, 2007) revealed that 34 participants would be needed in each group for 0.95 power to in order to detect a large effect size (Cohen’s d= 0.8) in a simple, independent-samples t-test. We chose a high level of statistical power as this is some of the first work to assess the differences in MS and healthy families with regard to the constructs being measured and there is evidence that published research in psychology and the neurosciences tends to be highly underpowered (Button et al, 2011) owing to publication bias. 
Participants 	
Data from 86 family dyads was used in the analysis (43 family dyads from the clinical sample). This comprised of 43 participants with MS (30 females), 43 Healthy Parents in the Control Group (31 females), their Spouses and one of their children. An equal number of participants were recruited for the control sample. 
Recruitment 	
	Recruitment was completed between March 2014 and December 2014. All participants volunteered to take part in the study and were not compensated. Some participants with MS were recruited through routine neurology clinics at two London teaching hospitals. They were informed about the research and given a patient information sheet by the staff with expertise in MS (Consultant Neurologist and Nurse Specialists). 
Patients with MS were also recruited using a poster placed inside the hospital waiting areas (Appendix 9) at both research sites.  In order to increase numbers and to increase the variation of the sample with regard to age, gender and extent of the parents functional limitations, families were selected from a database of MS families who had consented to being contacted for research and who had informed clinicians that they had children. The families were telephoned and informed of the purpose and aims of the study. Control participants were recruited opportunistically through personal contacts (friends, family and acquaintances). 
	Inclusion criteria for the MS Group were: A diagnosis of MS by a consultant neurologist using the current MacDonald Criteria standards (Polman et al., 2011), aged >18 <60, native English speakers (as the tests were administered in English), able to give informed consent. Exclusion criteria for this group were:  A relapse in the last three months (defined as the development of a new symptom in the last 8 weeks), a change in their medication in the last 8 weeks, sensorimotor impairments liable to confound test performance, completion of a neuropsychological test within the last 6 months, current comorbid drug or alcohol abuse, history of a major psychiatric disorder or history of head injury or other neurological condition, other than MS. 
	Inclusion criteria for the Control and MS groups were: At least one biological parent and at least one child aged 9– 12 years (for households with more than one child within the specified age range, one sample child was randomly selected), both parents cohabiting for at least 2 years. Exclusion criteria for the Control and MS groups were: A family member within the household having a diagnosis of a chronic health condition that resulted in physical disability, significant learning disability, cognitive impairment or chronic health condition in the participating child. 

Individuals excluded.
	Of the 49 patients with MS expressing interest, 43 took part in the study. Reasons for exclusion of participants were as follows: First language was not English (n=1); history of learning difficulty (n=1); history of epilepsy (n=1). Two further participants opted out of the study after reading the information sheets due to their children’s school commitments, and one participant did not make contact with the researcher. Of the 43 control participants that expressed an interest, 43 took part in the study and were included in the analysis. 

Figure 5: Diagrammatic representation of the flow of participants through the study.
Materials 
The questionnaires completed by participants are described fully below and summarised in Table 1 in Appendix 10

Children’s Psychosocial Adjustment
	The Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997- Appendix 11) is used in the current study as a measure of externalising difficulties in preadolescent children. It is a brief screening questionnaire that can be completed in five minutes by parents of children aged 4 to 16. It provides 25 different child attributes, both positive and negative (Goodman, 1997) and asks respondents to rate using a 3 -point Likert scale across (0=not at all, 1= a little or 2= very much/ all the time) how far each attribute applies to the child. The 25 items are divided between five scales of five items each, generating scores for Conduct Problems, Inattention-Hyperactivity, Emotional Symptoms, Peer Problems and Prosocial Behaviour; all scales but the last summed to generate a Total Difficulties score. The SDQ functions at least as well as the longer- established measures such as the CBCL (Achenbach & Rescorla, 2000) correlating highly with them (Goodman & Scott, 1999; Klasen et al., 2000) and being equally as effective at discriminating between children drawn from high risk samples and low risk samples. 
	The SDQ has good content validity because item selection was guided by current nosological concepts as well as on previous factor analyses (Smedje, Broman, Hetta & von Knorring, 1999). It was heavily influenced by the DSM -IV and ICD-10 diagnostic criteria and as such is said to accurately measure traits of child difficulties. Furthermore, the SDQ has been found to have good internal reliability (Smedje et al; 1999), good test retest reliability and adequate criterion validity (Goodman, Ford, Simmons, Gatward & Meltzer, 2000). 

Mood (MS Parent & Control Parent)
The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) was used to assess mood of the MS Parent. The HADS is a 14 item self-assessment scale that was developed to detect states of depression, anxiety and emotional distress and which can be completed in 2-5 minutes (Snaith, 2003). It contains two 7 –items scales: one for anxiety and one for depression each with a score range of 0-21. Items referring to symptoms that may have a physical cause (e.g. insomnia and weight loss) are not included in the scale.  As such, the HADS is considered to be unbiased by coexisting general medical conditions. 
Mykletun et al., (2001) found the HADS scale possessed good “psychometric properties in terms of factor structure, intercorrelation, homogeneity and internal consistency” (pg 543). Honarmand and Feinstein, (2009) validated the HADS and found it to function as a useful marker for major depression and generalised anxiety disorder in MS patients. Results indicate that the HADS has good test-retest reliability and is stable enough to withstand situation influences (Herrmann, 1997). Finally, the HADS has good convergent validity; the correlation between the HADS depression subscale and the Beck Depression Inventory Primary Care (BDI-PC) has been found to be .62, p<0.001 (Beck et al., 1997). The HADS can be viewed in Appendix 12).

Mood (Children)
The Revised Child Anxiety and Depression Scale (RCADS; Chorpita, Yim, Moffitt, Umemoto & Francis, 2000) is used as the primary measure of internalising difficulties in preadolescent children. It is a self – report questionnaire measuring symptoms of the most prevalent DSM- defined anxiety and major depressive disorders. The RCADS consists of 47 items that can be allocated to five subscales; social phobia, panic disorder, separation anxiety disorder, generalised anxiety disorder and major depressive disorder. Items have to be scored on a 4- point Likert type scale with anchors “never” and “always”. In this study, a total anxiety and depression score was computed by summing ratings from all subscales (See Appendix 13 & 14).
The Revised Child Anxiety and Depression Scale Parent Version (RCADSP; Chorpita et al., 2000) is identical to the RCADS and was used to assess parents report of youths symptoms. The RCADS-P has shown high cross consistency and convergent validity and has shown to accurately assess anxiety and depression symptoms (Ebesutani et al., 2010). 

Attachment
The quality of parent- child and child- peer attachment was assessed using the 25 item Inventory of Parent and Peer Attachment- Revised (IPPA-R; Gullone & Robinson, 2005; Appendix 15). The IPPA-R measures three attachment dimensions: Trust, Communication and Alienation. The IPPA-R was derived from revisions to the original Parent and Peer Questionnaire (IPPA; Armsden & Greenberg, 1987) initially developed for adolescent children. This measure is unlike previous measures of attachment that rely on direct observation of parent- child interactions and which require specialist training.  It is a measure of attachment for use with children of school age (9-15 years) and which was developed as a direct response to the absence of valid and reliable tools with which to assess attachment beyond infancy and prior to late adolescence. 
On this scale, children are asked to rate the positive and negative affective and cognitive dimensions of children’s relationships with their parents and close friends. For each of the 28 items assessing Parent attachment and the 25 items assessing Peer attachment, respondents are required to rate the degree to which each item is true for them on a three point scale, ranging from ‘Not at all’ to  ‘All the Time’.
The IPPA-R was found to have internal consistency coefficients ranging from 0.60 to 0.88, thus indicating a good level of internal consistency for the different subscales within the measure.  There is an increasing recognition of the importance of attachment across the lifespan, in particular beyond the preschool years and for this reason this measure was selected.

Parenting Styles 
	The Parenting styles and Dimension Questionnaire (PSDQ; Robinson, Mandleco, Olsen, & Hart, 2001; Appendix 16), was used to measure the frequency of behaviours displayed by parents towards their child. It is a self- report instrument that yields data consistent with Baumrind’s (1966) parenting style typologies. 
The PSDQ consists of 32 items split into 7 parenting dimensions: connection, autonomy, regulation, verbal hostility, physical coercion, non reasoning/ punitive and indulgence (Robinson et al., 2001). “Connection” is high degree of warmth, nurturance, sensitivity and acceptance by parents. “Autonomy” is high degree of psychological freedom and democratic participative interactions between parents and children. “Regulation” is behavioural control that places consistent limits on the child’s behaviour through inductive reasoning about rules and establishing consequences for misbehaviour. “Physical coercion” is use of physical punishment/ form (e.g. spanking, slapping) to control or discipline the child. “Verbal hostility” is use of abuse hostile manner to control, discipline or intimidate the child. “Non- reasoning/ punitiveness” is pampering, yielding to the demands of the child, lax discipline and tolerance for under controlled behaviours. 
Healthy spouses of MS parents and control spouses rated themselves and their spouse on a 5 –point Likert type scale anchored by 1 (never) and 5 (always). Each parenting style consisted of 3 dimensions; the authoritative parenting style consisted of connection, warmth/ involvement and autonomy granting- democratic participation, the authoritarian parenting style of verbal hostility, physical coercion non- reasoning, and the permissive parenting style of the indulgence dimension. 
In a critical review of 55 parenting style instruments, the PSDQ was found to be theoretically and psychometrically sound (Locke & Prinz, 2002) and commended as one of the few instruments available for measurement of parental nurturance and discipline with psychometrically defensible scales. The measure has also been adapted for effective use in multiple cultures and has been validated cross- culturally (Robinson et al., 2001; Robinson, Mandleco, Oslen & Hart, 1995). 
	The scale has demonstrated good internal consistency for mothers and fathers reports combined for the authoritarian subscales (α=.91), for the authoritarian subscales (α =.86) and for permissive subscale (α = .75) (Robinson et al., 1995). Internal consistency did not differ substantially across the parent who was the target of the report.

Cognition
The Brief International Cognitive Assessment for MS (BICAMS; Langdon et al.,  2012) was used to determine the cognitive profile of the MS parent.  The BICAMS has been recommended for use in MS research by expert panels (Langdon et al., 2012) and comprises the Symbol Digits Modalities Test (SDMT), Brief Visuospatial Memory Test-Revised learning trails (BVMT-R total learning) and the California Verbal Learning Test – II learning trials (CVLT-II total learning). This battery was selected to accommodate the physical disability and high levels of fatigue experienced by many people with MS. 
	SDMT: The Symbol Digits Modalities Test (SDMT; Rao et al., 1990) is the test that measures information processing speed. The SDMT has been identified as the most sensitive test to cognitive impairment in MS (Amato et al., 2010) and takes 5 minutes to complete. It is thought to be a useful predictor of disease course and employment status (Drake et al., 2010). Oral response forms were used rather than pen and paper versions to reduce potential confounds such as ataxia and upper limb weakness associated with MS (Compston & Coles, 2008). In the absence of physical impairment, performance on the two versions of this test is comparable (Sheridan et al., 2006). 
	The oral SDMT has shown good test- retest reliability (r=.98) when administered at 18 week intervals (Morrow et al., 2010). It has been validated in both MS (r=.82-.95) and healthy populations (interclass correlation coefficient= .89) (Benedict, et al., 2008; Portaccio et al., 2010). SDMT scores has been found to correlate with similar measures of information processing such as the Digit Symbol subtest of the WAIS-III (r=.91; Morgan & Wheelock, 1995).
	Participants completing the SDMT are presented with standardised stimuli on an A4 page (Appendix 17). A key at the top of the page pairs nine symbols with nine digits. Below the key are a series of randomly ordered symbols with no numbers. Participants were directed to use the key to tell the researcher as many numbers associated with the randomly ordered symbols as possible in 90 seconds. The SDMT dependent variable was the number of correctly identified digits. 
BVMT-R: The Brief Visuospatial Memory Test- Revised (BVMT-R; Immediate Recall; Benedict, 1997) consists of learning trials that assess a participant’s ability to learn visual information quickly. Performance on the BVMT-R has been found to correlate with other measures of verbal memory and recall such as the Visual Reproduction subtest of the Weschler Memory Scale –Revised (WMS-R; Weschler, 1987) and the Rey Complex Figure Test (RCFT; Meyers & Meyers, 1995). The BVMT-R has excellent internal consistency on all measures (Benedict, 1997) and high test – retest reliability (Gaines et al., 2008). 
The BVMT-R has reliably been shown to discriminate between healthy controls and people with MS (Goverover, O’Brien, Moore & DeLuca, 2010; Strober et al., 2009). The figures participants reproduce during administration are simple and this goes some way towards mediating the impact of compromised manual dexterity which can be a common feature of MS (Ytterberg, Johansson, Andersson, Widen Holmqvist & von Koch, 2008). 
During the BVMT-R, participants complete three learning trials. On each learning trials an A4 sheet of paper presented 16 inches away. The standardised display is of six simple figures; two across the page and three down (See Appendix 18).  On the learning trials, participants are given 10 seconds to study the display before the sheet is removed. They then draw as many figures as they can, as accurately as possible and their correct location. Participant responses are given on a plain A4 page using a pencil and rubber. Each design receives a score ranging from 0 to 2 points representing accuracy and location. There are three learning trials, and the primary outcome measure is the total number of points earned over the three learning trials. 
CVLT-II: New learning and immediate recall of verbal information was measured using the California Verbal Learning Test – II (CVLT-II; Delis, Kramer, Kaplan & Ober, 2000). Performance on the first five learning trials is thought to be the most sensitive aspect of the CVLT-II and is suggested as particularly sensitive in discriminating participants with MS from controls (Drake et al., 2010). It has been recommended for assessment in MS (e.g., Benedict et al., 2002, Langdon, 2011) and was one of the several indices that were a good predictor of functional status (Kessler, Cohen, Lauer & Kausch, 1992). The CVLT-II can be completed in 5-10 minutes including instruction, testing and responses (See Appendix 19).
On the CVLT-II, the examiner reads participants a list of 16 words over 18-20 seconds. Participants are then asked to recall as many words as possible from the list in any order.  The examiner records these and immediately commences the second trials by reading the same list again and asking the participant to recall as many as they can. In total five of these learning trials are administered. Although presented in a random order, the words fit four semantic categories to aid memory encoding. Participants are directed to recall the words in “any order”. The CVLT-II has demonstrated psychometric proprieties, including good test- retest reliability and good internal consistency (Delis et al., 2000). Similar validity has been shown in MS populations (Stegen et al., 2010). 

Physical Disability
The Hauser Ambulatory Index (HAI; Hauser et al., 1983) is a standardised measure of physical disability typically used in MS research (Appendix 20). The HAI specifically assesses ambulation, incorporating the assistance required and time taken to walk 25 metres. Unlike other physical disability assessment (e.g. Expanded Disability Status Scale; Kurtzke, 1983) the examiner does not require specialist qualification or training to administer the test. In the current study, this questionnaire served to provide an informed measure of how representative the MS sample was. 
Participants’ scores, assigned by the researcher, acted as the dependent variable for this measure.  On this measure, participants receive a score of zero if they were deemed to be fully active and able to walk without an aid. Scores increase in increments of one as gait becomes affected, walking slows and if an external aid such as a walking stick, crutches or a wheelchair is required. The highest score of nine indicates that an individual is restricted to a wheelchair and unable to transfer independently. The HAI has been shown to have good inter-rater reliability with a kappa coefficient of .73 and a very high inter- class correlation coefficient of .96. It is somewhat sensitive to clinical change (effect size .20) and was moderately correlated with other measures of disability (r=.55-.73; Sharrack, Hughes, Soudain & Dunn, 1999).

Potential covariate and demographic variables.
	 In order to assess potential confounding effects of demographic variables, the investigator administered a demographic questionnaire to assess the following (a) MS parents, spouse’s, and child’s ethnicity; (b) recruitment method; (c) MS parents and spouse’s highest grade of schooling; (d) Age of each parent and child; and (f) occupational class of each parent (Appendix 21).
	A visual representation of the questionnaires completed by each participant is represented in Figure 6 below.
 




Patients were asked in the context of their clinic appointments by their MS Nurse or Consultant whether their contact details could be passed on to the researcher. The researcher then contacted the MS families and explained the research in more detail. They were offered the opportunity to ask any questions about the study. A consent form and information sheet was then posted to their home address and when it was returned to the researcher, a questionnaire pack was sent to the families. An appointment to meet the parent with MS was arranged a minimum of two weeks from the date when they received the questionnaires in the post in order to complete the neuropsychological measures. A reminder email or telephone call was offered and participants were encouraged to contact the researcher if they had any queries or would like to rearrange or cancel the appointment. 
	Participants were also recruited via a telephone call using a database compiled by the hospital of patients who had consented to being contacted about research. Patients were asked by the researcher whether they had any children in the specified age range and whether they would like to take part. The researcher then arranged to send them out a consent form and an information sheet in the post. If the researcher received the consent form back in the post, the questionnaire packs were sent out to the patients directly. After a period of at least 2 weeks, the researcher contacted the MS families, and a meeting was set up during clinic or at the patients own home to complete the neuropsychological measures. 
In this study, the unaffected spouse/ partner was asked to complete ratings of children’s behaviours. Children’s self report may not be accurate; they may lack awareness or insight into their difficulties and may fear negative judgement from their parents. Ratings from parents with MS have also been said to have similar methodological shortcomings. As such, the use of other family member’s perspectives is a useful methodological strategy to compensate for these disadvantages (Barker, Pistrang & Elliot, 2002). 
	A home visit was arranged to complete the neuropsychological measures with the MS Parent. This visit lasted a maximum of 30 minutes with the BICAMS taking on average 15 minutes to complete. All participants were tested in a single appointment; however the length of the stay largely depended of the physical abilities of the MS parent. Standardised instructions were given according to test manuals.

Control group
	Control participants were recruited opportunistically, via random and snowball sampling (Goodman, 1961). Although the Control group were not specifically matched to the MS group, the researchers endeavoured to recruit participants across a range of demographic variables to avoid large group differences that were unrelated to MS specifically. Although the nomination of the ‘parent’ and ‘spouse’ in the control group was necessarily somewhat arbitrary, as neither suffered from a chronic illness, the role of ‘parent’ and ‘spouse’ were determined such that there were an equal number of parents and spouses of each gender in both the MS and Control groups.  
 The control group consisted of friends, family and acquaintances which were approached by the researcher. Initially, families known to have children aged 9-12 years were invited to take part. Once they had expressed interest, information sheets and questionnaires were posted to them directly.  Particular areas were highlighted in the consent form; the right to withdraw from the study at any time, what taking part in the research would involve and the issues of confidentiality. Participants were also encouraged in the consent forms to ask questions. Control group participants included households with children who met the inclusion exclusion criteria outlined below and who volunteered to participate. Appended to each pack was a brief questionnaire requesting parents to supply basic socio- demographic details about their family (e.g., ethnicity and socio economic status). Control participants were given a stamped address envelop to return the questionnaires to the researcher once they had been completed. No further testing was undertaken with the control participants. 

Safety
	Safety protocols incorporated NHS and Royal Holloway lone worker policies to safeguard the researcher and the participants. Only participants with MS who were known to the recruiting clinical team and previously seen in their own home were assessed at home. 

Participant feedback













All data were analysed using IBM SPSS 21.0 for Windows. Data were initially examined via inspection of descriptive statistics and histograms of variables. Outliers were defined as data points falling further than three standard deviations from the means. As recommended in Tabachnick and Fidell (2001) outliers were replaced with the value of the next highest (or lowest) case of the population plus or minus one unit of measurement. There were no missing data points. 

Normality of each variable included in parametric analysis was assessed by visual inspection of histograms and according to a z-score cut–off of <2.48, >2.48 for Skewness and Kurtosis as suggested by Tabachnick and Fidell (2006). This was assessed for all variables included in parametric analyses. Since an alpha of 0.05 can lead to significant z tests of skewness and  Kurtosis even in mild case of skew or kurtosis, a more conservative alpha of 0.01 (z <> 2.48) was adopted to determine variables with significant degrees of non-normality. Where variables are significantly skewed, the median is reported as the measure of central tendency in descriptive statistics, denoted by MED. Data were analysed using the General Linear Model with between and within-subjects factors as appropriate. For variables violating the assumptions of normality, non-parametric equivalent tests (Mann-Whitney for 2 samples and Kruskal-Wallis for k samples) were employed. The assumption of homogeneity of variance was assessed with Levene’s test for independent t-tests and ANOVAs. Where this assumption was violated, adjusted t-tests for unequal variance and Welch’s ANOVA were used, respectively. 

Where post-hoc tests were required following significant omnibus tests, Bonferroni correction was applied to maintain alpha at 0.05. For baseline self-report and demographic variables, alpha was set at 0.01 to control Type I error while avoiding unacceptably low power from using the Bonferroni correction on these tests. 

Demographic and Clinical Characteristics 

Group comparisons 
Demographic descriptive statistics for the MS families and control families are shown in Table 1. For parametric variables, independent samples t-tests were used to compare groups. For categorical data, chi-square tests were used. Pearson’s r was calculated to demonstrate effect sizes. If groups were found to differ on any of these variables they were entered as covariates in subsequent analyses. 

Age and Education
A trend for a difference in age between MS Parents and Control Parents was observed (Control > MS parent), that did not reach significance at the corrected alpha. A significant difference in education level was seen between the MS Parent and Control Parent groups, with greater university-level education and lower compulsory-only education in the control group. A difference in education was also observed for the MS Spouses and Control Spouses; with greater levels of university education in the Control Spouses (inferential statistics for these tests are given in Table 2).

Employment
A highly significant difference in employment status was observed, as expected, between the MS Parents and Control Parents. This reflected lower employment in the MS Parent group. For MS Spouses and Control Spouses, chi-square statistics could not be reliably calculated due to the very low numbers of participants not in work (43 and 39 of 43 were employed, respectively). This was corroborated by a self-report ability to work measure. Twenty two MS Parents (51.2%) and 43 (100 %) of their Spouses were able to work. All Control Parents and Spouses were able to work. Chi square confirmed that this represented a highly significant difference, driven by lower ability to work in the MS Parents vs. Control Parents [χ 2 (1) = 24.388, p < 0.001***, r=0.533]. A self-reported health problems single-item measure was used to check the success of the inclusion criteria. All 43 MS Parents reported experiencing health problems and none of the Control Parents or Spouses reported any health problems. 

Depression 
The recommended cut off score of 8 or greater on the HADS (Zigmond & Snaith, 1983) was used to define clinically significant levels of depression and anxiety (Bjelland et al, 2002). Of the 43 MS Parents, 29 participants met clinical criteria for depression and 22 for anxiety. Of the 43 matched Control Parents, four participants met the cut-off for both depression and anxiety. Mean depression and anxiety were significantly higher in the MS Parent group. Descriptive and inferential statistics for these comparisons are given in Table 2 and Table 3, respectively. 

Disease course and duration
The MS Parents consisted of 15 participants with Relapsing Remitting MS (34.9%), 18 participants with Secondary Progressive MS (41.9%) and 10 participants with Primary Progressive MS (23.3%). Symptomatic disease duration ranged from 2 to 21 years (median = 6 ± 5.06 years). Years since diagnosis ranged from 2 – 19 years (mean = 5 ± 5.16) years.

Disability 







Table 2: Descriptive Statistics of demographic variables split by family member. Data are means ± Standard deviation or Group Ns, where appropriate. 
	Clinical (n = 43)	Control (n = 43)
	MS Parent	MS Spouse	Child of MS Parent	Control Parent	Control Spouse	Child of Control Parent
Age	40.47± 4.27	43.12± 4.51	10.14±1.06	43.46± 7.50	43.95± 7.90	10.11±1.22



















Table 3. Tests of group differences for demographic variables. 
	Test MS Parent vs. Control Parent	Test MS Spouse vs. Control Spouse	Test MS Family Child vs. Control Family Child
			
Age	t(84) = 2.28, p  = 0.026*, r = 0.24	t (84) = 0.6, p = 0.55	t(84) = 0.09, p  = 0.93
Gender	χ 2 (1) = 0.06,  p = 0.81	χ 2 (1) = 0.22,  p = 0.64	χ2 (1) = 1.165, p = 0.28
Ethnicity	χ 2 (2) = 1.75,  p = 0.42	χ 2 (2) = 0.7, p = 0.71	-
Number Children	U(86) = 921.5, p = 0.98	-	-
Education	χ 2 (2) = 10.07, p =0.007**, r = 0.34	χ 2 (2)  7.9, p = 0.019*, r= 0.303	-
Employment	χ 2 (2) = 18.6, p < 0.001***, r= 0.47	χ 2 not calculated due to lack of variance	-
Yrs cohabiting	t(84) = 0.49, p  = 0.81	-	-
HADS Anxiety	t(84) = 9.001,  p < 0.001***, r = 0.7	-	-
HADS Depression	t(84) = 6.33, p < 0.001***, r = 0.57.	-	-










Hypothesis 1: Children of MS Parents will display greater levels of externalising difficulties (as measured by the Healthy Spouse on the SDQ) compared to children of Healthy Parents.

	Using Goodman’s (1999) criteria for the SDQ, ratings of children’s difficulties provided by the MS Spouse classified 12 children with average adjustment, 12 with slightly raised adjustment difficulties and 19 with high adjustment difficulties (mean = 17.28 ± 8.15). In the control group of children, using ratings obtained from the Control Spouse, 33 children had average adjustment, 8 had raised adjustment difficulties and 2 had high adjustment difficulties (mean = 8.26 ±5.18).  Table 4 gives numbers of children falling within each severity bracket according to Goodman’s (1999) criteria for subscales of the SDQ. An independent-samples t-test on spouse’s ratings of adjustment difficulties found a significant group effect, with greater adjustment difficulties in the children of MS Parents [t(84) = 6.13, p < 0.001, r = 0.56].  Because MS Parents’ self-rated HADS Anxiety (r(86) = 0.66, p < 0.001) and HADS Depression (r(86) = 0.6, p < 0.001) scores were highly correlated with their children’s Spouse-rated adjustment difficulties. These were included as covariates in an Analysis of Covariance with Group as a between-subjects factor. To overcome issues of multicollinearity, HADS anxiety, depression and RCADS-P scores were mean-centred before analysis. Main effects of group and Group x Anxiety and Group x Depression interaction terms were included in the model to assess differences in the relationship between anxiety, depression and externalising by Group.  This found a significant effect of Group [F(1, 80) = 8.0, p = 0.006, ηp2 = 0.09], significant covariate effect of Parents’ anxiety [F(1, 80) = 8.52, p = 0.005, ηp2 = 0.096] and significant Group x Anxiety interaction [F(1, 80) = 4.06, p = 0.05, ηp2 = 0.05], with no effects of MS Parents’ depression (See Figure 7). The interaction represents a higher association between parental anxiety and externalising in the control group than the MS group (see Figure 7). 

Table 4: Frequencies of children in the MS Group and Control Group in adjustment difficulty categories, as determined by Goodman’s (1999) cut-off criteria for the SDQ. 










Figure 7: Correlation between Parents’ Anxiety and Children’s Adjustment difficulties according to group. 

	Following the identified factor structure of the SDQ (van Roy, Groholt, Heyerdahl & Clench-Aas, 2006; Goodman, 1999) the individual subscales were examined. Chi-square analyses were carried out on frequencies of children falling within each of the externalising severity categories for each subscale on the SDQ. For the emotional problems subscale,  a significant effect of Group was found, with more frequently occurring ‘high’ level emotional problems in children of MS parents [χ 2 (2) = 17.37, p < 0.001, r= 0. 4]. On the  Conduct problems subscale,  a significant effect of Group was found, with more frequently occurring ‘high’ Level emotional problems in children of MS parents [χ 2 (2) = 10.31, p = 0.006, r= 0. 31]. On the  Hyperactivity subscale,  a significant effect of Group was found, with more frequently occurring ‘high’ level emotional problems in children of MS Parents [χ 2 (2) = 12.11, p = 0.002, r= 0. 34]. On the Peer Problems subscale,  a significant effect of Group was found, with more frequently occurring ‘high’ level emotional problems in children of MS parents [χ 2 (2) = 9.45, p = 0.009, r= 0. 16]. On the Prosocial Behaviour subscale, Fisher’s exact test was used due to the large proportion of cells in the contingency table having expected counts less than 5. This found a highly significant effect of Group on levels of prosocial behaviour [F (2) = 15.68, p < 0.001, r= 0.4], with greater prosocial behaviour at all levels in the Control group. 

Hypothesis 2: Children of MS parents will display greater levels of internalising difficulties (as rated by the Healthy Spouse on the RCADS-P) compared to children of Healthy Parents

	Internalising difficulties, as measured by the MS (M = 52. 98, SD = 9.77) and Control (M = 43.72, SD = 4.94). Spouse on the RCADS-P, were significantly greater in children of MS Parents [t(84) = 5.54, p < 0.001, r = 0.52].  Due to MS Parents’ anxiety (r(86) = 0.38, p < 0.001) and depression (r(86) = 0.354, p < 0.001)  scores on the HADS being highly correlated with the RCADS-P scores, these were included as covariates in an Analysis of Covariance with Group as a between-subjects factor. Group x Anxiety and Group x Depression interactions were also included in the model.  To overcome issues of multicollinearity, HADS anxiety, depression and RCADS-P scores were mean-centred before analysis. A significant effect of Group was still observed [F(1, 80) = 6.451, p = 0.013, ηp2 = 0.08], with no effects of MS parent’s anxiety [F(1, 80) = 0.436, p = 0.511, ηp2  = 0.005], depression  [F(1, 80) = 0.42, p = 0.52, ηp2  = 0.005] or Group x Anxiety [F(1, 80) = 0.001, p = 0.978, ηp2  < 0.001] or Group x Depression [F(1, 80) = 0.013, p = 0.91, ηp2  < 0.001] interactions on their children’s internalising.  















Total number of psychological difficulties	N/A	42	N/A	1

Correlations between Spouse and Child-rated Adjustment 
	To confirm the validity of using MS Spouse ratings of children’s adjustment, correlations between Spouse’s ratings of children’s adjustment difficulties and children’s self-ratings of these difficulties were performed. Overall, spouse ratings were significantly correlated with their children’s self-ratings of adjustment according the RCADS [r (86) = 0.557, p < 0.001].  Further, the correlation between spouse and child-rated adjustment was very similar between groups (Control group r (43) = 0.356, p = 0.017; Clinical group r (43) = 0.361, p = 0.019]. Children’s self-adjustment ratings also differed highly between groups [t(84) = 7.02, p < 0.001, r = 0.61], with greater adjustment difficulties in the MS children (M = 61.34 ± 11.96) than in the control children (M = 46.98 ± 7.06). 

Hypothesis 3: Parents with MS will exhibit significant differences in their parenting style compared to Healthy Parents. 
 
	Analysis was performed on subscales of the PSDQ to assess group differences in parenting style. Mixed 2 x 2 ANOVAS with a between-subjects factor of Group (MS Group, Control Group) and a within-subjects factor of Parent (Parent, Spouse) were used to assess differences in parenting styles across groups and between parents within group. For the Authoritative subscale of the PDSQ, no Group or Parent main effects were found [all Fs < 2, p > 0.18]. For the Authoritarian subscale, again no effects of Parent, Group or Parent x Group were seen [all Fs < 3, p > 0.14]. 
For the ‘permissiveness subscale’, no main effects of Parent [F(1, 84) = 0.579, p < 0.449, ηp2 = 0.007] or Group [F(1, 84) = 0.25, p = 0.618, ηp2 = 0.003] were found, but a significant Parent x Group interaction was observed [F(1, 84) = 11.078, p = 0.001, ηp2 = 0.117]. This interaction was driven by greater permissiveness from control spouses than MS spouses [t(84) = 2.33, p = 0.023,  r = 0.25]. Importantly, permissiveness was not significantly different between MS parents and MS spouses [t(42) = 1.82, p = 0.073,  r = 0.27],  but significantly greater in Control Spouses than Control Parents in the Control group  [t(42) = 2.89, p = 0.005,  r = 0.41] (see Figure 8). 


Figure 8: Interaction between Group and Parent on permissiveness. MS parents and spouses do not differ on permissiveness, but Control Spouses are more permissive than both their partners and MS Spouses. Bars represent mean ± SEM.

Relationship between parenting styles and children’s adjustment (internalising/externalising):

Correlations were performed between parenting style measures and children’s internalising and externalising difficulties. These are represented in Table 6. 
	Significant positive correlations were found between both parent’s authoritarianism and externalising in the MS group. In the Control Group, the opposite pattern was observed, with a negative relationship between authoritarian parenting and externalising difficulties, indicating better adjustment with greater authoritarian parenting. A negative relationship between permissive parenting and adjustment difficulties was also seen in this group indicating better adjustment with more permissive parenting. For internalising difficulties, as measured by the RCADS-P, the only relationship found was with control parent’s authoritarianism, which was negatively associated with internalising. 

Divergence of parenting styles between parents within families:




















Hypothesis 4: Children of MS parents will display significant differences in the quality of their attachments to parents and peers compared to children of healthy families.
	
	A total score for Parent and Peer attachment was calculated by obtaining a sum of the Trust and Communication subscales and then subtracting the Alienation subscale score (as indicated in the manual by Gullone & Robinson, 2005). The IPPA-R overall and subscale score means and standard deviations are presented in Table 6. Mann-Whitney U tests were performed on children’s scores on the IPPA-R between children of MS Parents and children of Control Parents. This found significantly better parental attachment [U (86) = 1529.5, p < 0.001] and peer attachment [U (86) = 1543, p < 0.001] in the children of the Control Parents than the children of MS Parents.  


Table 7: Descriptive statistics of attachment scores (IPPA-R) in children of the MS Parent Group and Control Parent groups. 
	MS GroupM±SD	Control Group M±SD
Parent Trust	23.91 ±12.45	23.21 ±2.66
Parent Communication	15.72 ±3.59	18.65 ±4.85
Parent Alienation	15.44 ±4.7	11.44 ±4.06
Parent Total	22.02 ±11.25	29.74 ±5.86
Peer Trust	16.88 ±5.712	10.12 ±2.05
Peer Communication	15.65 ±5.73	24.47 ±4.35
Peer Alienation	14.79 ±6.36	17.42±5.8
Peer Total	17.53 ±9.99	31.3 ±8.81

Hypothesis 5: Degree of cognitive impairment in the MS parent will act as a significant moderator of children’s adjustment difficulties. 

	Following the procedure from Camp et al. (2005) the mean and standard deviation for each cognitive variable was derived from the control data presented in Parmenter et al (2010). For each test, 0 was assigned if a patient scored at or above the control mean. Grade 1 was assigned if a patient scored below the control mean but within 1 SD of that mean. If the patient scored at least 1 but not more than 2 SD below the control mean, they were allocated Grade 2. This procedure was continued until all patient scores had been graded. These scores were summed across the CVLT-II, BVMT-R and SDMT to produce a global ‘cognitive impairment’ index ranging from 0 to 13, with higher scores indicating greater cognitive impairment. 

Frequencies of MS Parents falling in each of these severity grades can be seen in Table 7. No correlations between the total cognitive impairment index and MS Parent’s anxiety or depression, MS Parent’s or MS Spouse’s parenting styles, MS children’s internalising, externalising or parent or peer adjustment were found (all rs( 43) < 0.284, p > 0.065). 

Table 8: Counts of MS parents falling within levels of severity of cognitive impairment according to criteria established by Parmenter et al (2010)








Modelling the unique predictive value of cognitive impairment in MS parents to children’s externalising and internalising

Externalising
	A two-step hierarchical regression model was constructed to assess the predictive value of parental cognitive impairment on externalising problems in children of MS parents. In the first step, previously identified predictors of externalising (levels of authoritarian parenting, MS parents’ anxiety and parent and peer attachment) were entered. In step 2 MS parent’s cognitive impairment index was added. Model 1 predicted significant variance in externalising [R2 = 0.363, F(4, 38) = 5.408,  p = 0.002], with MS parents’ Authoritarian parenting the only significant predictor [β =1.338, t(42) = 3.878, p < 0.001]. Model 2 did not represent an improvement in fit over Model 1 R2 = 0.372, F(1, 37) = 0.556, p = 0.461]. Again, only MS parents’ Authoritarian parenting predicted externalising significantly [β = 1.326, t(42) = 3.817, p  < 0.001] . Thus cognitive impairment predicted no unique variance in externalising. 

Internalising




This research aimed to assess whether children of MS parents show greater levels of internalising and externalising difficulties compared to children of healthy controls.  It was hypothesised that MS patients would have different parenting styles to healthy controls and that there would be significant reductions in their children’s quality of attachment to their parents and their peers.  It also aimed to assess the influence of MS parents’ cognitive impairment on children’s psychosocial adjustment. These hypotheses will now be explored individually. 

Hypothesis 1: Children of MS parents will show greater levels of externalising difficulties when compared with children of healthy families.

Consistent with studies conducted on children with parents with chronic health conditions (Compas et al., 1994; Siegel, 1992; Mikail & von Baeyer, 1990), children of MS Parents were found to have significantly greater externalising difficulties, than children of healthy parents. Specifically children of MS parents had higher rates of emotional problems, conduct problems, hyperactivity, prosocial behaviour problems and peer problems as rated by the MS patient’s spouse on the SDQ.  Further, it was found that MS parent’s anxiety predicted children’s adjustment difficulties.  This is consistent with a ‘behavioural modelling’ account of learned behaviour in children, whereby families influence children’s emotion regulation and expression of externalising behaviours via their own emotional displays and interactions (Parke, 1994). Modelling has long been demonstrated as an important mechanism through which children learn specific behaviours (Bandura, 1977). Theory and research regarding modelling, emotion contagion and social referencing provide some evidence for the observational learning of emotion regulation processes. The modelling hypothesis suggests that parents’ own emotional profiles and interactions implicitly teach children which emotions are acceptable and expected in the family environment, and how to manage the experience of those emotions. Children learn that certain situations provoke emotions, and they observe the reactions of others in order to know how they ‘should’ react in similar situations (Denham, Mitchell-Copeland, Strandberg, Auerbach & Blair, 1997).
Social referencing has been proposed as another potential mechanism explaining the challenges children face when they have parents who have emotional regulation difficulties (as is the case in chronic illnesses such as MS). Social referencing refers to the process of looking to another person for information about how to respond, think or feel about an environmental event or stimuli (Saarni, 2000). Specifically, children look to parents during novel situations in order to acquire information regarding possible emotional responses, and in order to learn ways in which to manage emotions resulting from stressful situations. Indeed, Emde, Biringen, Clyman, and Oppenheim (1991) posited that when a child is put into a stressful situation, referencing of the parents’ emotion-related message allows the child to access internal depictions of parental emotion, determine the affective meaning, and to begin to regulate emotions and behaviours accordingly (see also Barrett & Campos, 1987). For example, children exposed to maternal depression have a limited repertoire of emotion regulation strategies, and they utilize strategies that are considered to be less effective compared with children of never depressed mothers (Garber, Braafladt, & Zeman, 1991; Silk, Shaw, Skuban, Oland, & Kovacs, 2006). During later childhood, it is likely that peers also are utilized as social referencing agents. Children often look toward peers in order to gain information about how to respond to social and emotional situations (Steinberg & Silk, 2002). 
The observed correlations between parental anxiety and depression and children’s adjustment provide some support for this model, however anxiety was more positively related to adjustment levels in the Control group. Although the children in the control group consisted of only eleven with a raised level of externalising difficulties, it raises the possibility that, despite previous literature showing that parental anxiety predicts children’s functioning in healthy populations, other factors may play more of a role in determining the adjustment of children of chronically ill parents and that standard models of parent-child behaviour transfer may be inappropriate in chronically ill parent populations.  
The finding of globally increased externalising difficulties in the children of MS parents are in contrast to much of the existing literature conducted on pre-adolescents, which suggests that MS does not increase adjustment difficulties in these children. However, previous studies have solely employed MS parent-rated measures of adjustment, which may be open to bias and inaccuracy (Priddy, Mattes & Lam, 1988; Schwartz, Kozora & Zeng, 1996 & Deatrick et al., 1998). These few, small scale studies (Razaz et al., 2015; Crist, 1993; Olgas, 1974; Arnaud, 1959) contrast with the larger body of literature demonstrating robust effects of parental MS on adolescent’s adjustment.  The current findings show that adjustment problems do exist in younger children of MS parents, and highlights the importance of collecting spouse ratings of children’s functioning to reliably appraise the level of younger children’s adjustment difficulties. These findings are particularly important as the study set out to address several gaps and methodological shortcomings of previous literature conducted on children of parents with MS. 

Hypothesis 2: Children of MS parents will show greater levels of internalising difficulties when compared with children of healthy families.
 
Previous research has not found an effect of parental MS on the prevalence of preadolescent rates of internalising disorders. In the current study preadolescent children of parents with MS had significantly higher rates of mood related difficulties compared to children of control families. Interestingly, in contrast to externalising behaviours, despite parental anxiety and depression correlating with children’s internalising behaviours, these did predict greater internalising difficulties over and above having a parent with MS alone.  These findings suggest that internalising issues are prevalent and robust in pre-adolescent children of MS parents, but the mechanism underlying the generation of these difficulties requires further elucidation.
	While these findings are novel and important for generating interventions in children of chronically ill parents, the cross sectional nature of the study makes it difficult to establish whether the difficulties the MS parents’ children experience are stable over time or are subject to variation in developmental trajectories and family environment. Longitudinal studies examining pre-adolescent children of MS parents will be important to disentangle the causal mechanisms involved in internalising difficulties in this population. 

Hypothesis 3: Parents with MS will exhibit significant differences in their parenting styles compared to parents of control families. 

This hypothesis was not supported in terms of authoritarian and authoritative parenting styles, as no group differences were observed for these measures. There was evidence of differentiation in the pattern of permissive parenting between the MS and Control groups. Control spouses displayed greater P-ness than MS spouses and within the Control group, the parent displayed reduced P-ness compared to the spouse. However, within the MS group, there were no differences between MS parents and spouses in terms of P-ness. The pattern of permissive parenting between parenting dyads thus appears to vary between MS and control families. Group-specific effects of parenting styles on children’s functioning were observed. In the MS patient group, a deleterious effect of authoritarian parenting was seen on child adjustment, with greater authoritarianism producing more externalising behaviour. This is in contrast to the beneficial effect of authoritarian parenting in the Control group on adjustment. Further, a negative relationship between P-ness and externalising problems was seen in the Control group only, with no such relationship in the MS group. This pattern of results is unusual; authoritative parenting is typically associated with the best child outcomes and authoritarian and permissive parenting is typically deleterious to children’s adjustment. The reason for this unusual result is unclear; however, the analysis conducted here was exploratory and cross-sectional, meaning it is impossible to determine how varying parenting styles would impact children longitudinally. 






Hypothesis 4: Children of MS parents will display significant differences in the quality of their attachments to parents and peers compared to children of healthy families. 
	As predicted, significantly less secure attachment to parents and peers was seen in the children of MS parents than their control counterparts.  This may be because parental illness or disability can impinge on a caregiver’s ability to sensitively respond to their children’s needs (Cunningham, Harris, Vostanis, Oyebode, & Bissett, 2004; Armsden & Lewis, 1993). Chronic illnesses such as MS may also impinge on the provision of physical affection to children (Deatrick et al., 1998) which may in turn affect the quality of the parent child attachment. Children may not understand why parents enjoy physical contact one day but not the next (for example due to factors such as depression, fatigue, pain etc) and this may make parenting seem inconsistent. This may be particularly important given that younger children tend to emphasise the importance of support more than older children do. Furthermore, for parents with chronic health conditions, meeting social expectations in terms of participation in children’s physical games and activities may be difficult.  Children may also be required to help parents with domestic chores, and this may reduce the amount of time they are able to spend with their friends, thus affecting the quality of attachment to their peers. 
	Measures of attachment used in the current study were self-report, child rated measures. There is some controversy surrounding the use of such measures, with disagreement in the attachment literature as to whether self-report is a valid strategy for assessing attachment constructs. Some researchers assert that because self-report measures are based on conscious, deliberate responses, they are ‘probably limited to accessing conscious aspects of attachment’ (Jacobvitz et al., 2002). This is problematic considering that internal working models are thought to be at least partially unconscious (Collins & Read, 1990). In response to this objection, researchers have argued that self-reports are accurate reflections of the individual’s actual attachment-related behaviour (Shaver & Mikulincer, 2002; Mikulincer & Shaver, 2007a). Freeman and Brown (2001) suggest that children’s perceptions are valid representations of their own experience regardless of whether they accurately represent actual behaviours. For this reason, it is argued that the criticisms of self-report approaches do not negate their utility. What is evident however is that as internal working models may operate partially outside of conscious awareness, self-report psychometric validation will most likely require a multi-method methodology (Collins & Read, 1990) in future research. Furthermore, as the measure used in the current study (IPPA-R) is relatively new, no published normative data are available for it. We were thus unable to determine normality of the current sample’s children in relation to external measures. 

Hypothesis 5: Degree of cognitive impairment in the MS parent will significantly predict children’s adjustment difficulties. 







Figure 9: Representation of the predictors of child adjustment in the current study. Panel a. = Externalising, Panel b. = Internalising. 
	These future models may focus on disease symptoms, disease-specific factors (i.e. age of onset, duration of illness, type of MS, severity), parental mobility and level to which their disability interferes with everyday tasks. These factors may determine the roles that children are required to assume within the family and the overall disease burden on family functioning.  Nonetheless, further research is warranted on the effect of parenting styles on children’s adjustment in families with a chronically ill parent. There is preliminary evidence in the current study that the effects of different kinds of parenting on children may diverge between chronically ill and healthy families. As parenting style represents a set of behaviours that may be amenable to intervention (more so than factors such as mobility, disability and cognition), understanding these factors will be important for the design of long-term efficacious interventions in MS. 

Strengths & Limitations 

Similarity of Samples & Sample Size
	The groups did not differ on age or gender. This is strength of the current study as such demographic variables can impact on child adjustment. Therefore, we can attribute group differences to the presence of MS (rather than non-specific demographic effects) with relative confidence.  Nevertheless, the groups did differ on education level, employment status and HADS depression and anxiety scores. Such differences are virtually unavoidable in a study such as this, where lack of employment and earlier termination of education are direct consequences of the chronic illness under study. However, as these factors may are likely determinates of parent functioning that may be a more proximal predictor of child outcomes, it would have been more optimal to match MS and control parents on premorbid IQ scores in order to reduce the unexplained variance in children’s adjustment that is attributable to these factors. As the control group were recruited through opportunity sampling and word of mouth through friends and family, it is possible that the expected differences between groups on education, income and IQ were exacerbated in the current study. Here, we did not employ a case-control matching procedure, but randomly sampled under the assumption that differences would occur due to random variation and therefore not systematically affect the results. However, owing to the nature of the groups being sampled, demographic differences did inevitably arise.  In future research, sampling from a wider population of control participants and matching parents based on cognitive functioning variables such as IQ should be prioritised.  
Further, children were not necessarily biologically related to the parent with MS and this is an important confound to control for in the future. An interaction between environmental factors and heritable traits may affect the impact of parenting, attachment, disability levels and cognitive functioning on children’s adjustment.  It might be hypothesised, for example, that children’s adjustment difficulties are compounded by anxiety about inheriting parent’s chronic health conditions. The current study was unable to assess such moderating factors, however.  Furthermore, the families in the MS group and Control group were not matched for employment; there were greater levels of unemployment in the MS group and this is likely to have contributed to financial constraints and possible limitations to recreational and leisure pursuits in these families, factors that are important features to children’s emotional wellbeing. 
	 
Representativeness of the sample 
	A large proportion of the patient group in the current study was RRMS. Caution is therefore required in generalising the findings to other disease courses. Research suggests that people with RRMS are less impaired on all tasks than patients with PPMS (Ruet et al., 2013), which is consistent with the relatively low levels of cognitive impairment observed in the MS patients in the current sample. As such, in a larger sample with more variation in levels of cognitive impairment and type of MS, a greater impact of cognitive impairment on children may be observed. Degree of disability also varied across the sample. It has been suggested that more visible disability has a greater impact on children’s functioning (Korneluk & Lee, 1998; DeJudicibus & McCabe, 2004; Diareme et al, 2007; Steck et al., 2007).  This aspect would require further investigation in future research.  
	A lower percentage (44%) of people with MS were employed in the current study compare to previous studies, where employment rates were 50-70% (Glanz et al., 2012). It is possible that unemployment in parents with MS contributes to a visual difference in preadolescent children’s mind when comparing their parent with MS and other children’s healthy parents. This may then affect the generalisability of estimates of effects on children’s adjustment. In future research, it will be necessary to directly assess the impact of unemployment on children’s cognitions surrounding disease severity in MS parents and determine whether employment status moderates the relationship between parental MS and children’s adjustment. 





Flexibility & Timing of Study Visits 
	The flexibility of where and when the study took place enabled the overall sample to be more inclusive as it accounted for individuals who would have otherwise been unable to take part due to home and work commitments. Nevertheless, the variety of locations where the study was conducted (i.e. in hospital or in participant’s homes) impacted on the researcher’s ability to provide a consistent and supervised test environment. Similarly variation in timing (i.e. morning or evening testing sessions) may have impacted on fatigue prior to the study visit thus impacting subsequent performance on cognitive measures. 

Subjective Mood ratings
	Compared to healthy parents, parents with MS had significantly higher levels of anxiety and depression, with more meeting clinical criteria for depression and anxiety. This is similar to reports in previous research which indicated around 50% prevalence rate of anxiety and depression in people with MS (Patten et al., 2010). Anxiety predicted children’s externalising difficulties interactively with group. Due to the cross-sectional and correlative nature of the study, it is impossible to infer the sequence of causality leading to externalising problems in children of MS parents. MS contributes to increased anxiety and depression in sufferers, however, the current study was unable to ascertain whether this had a mediating effect on children’s adjustment or the effect of depression and anxiety on children in the long term, independently of disease. 
	A major limitation of the current study was that spouses of MS patients were not asked to provide mood ratings, and there is some research that suggests that prevalence of clinically significant levels of anxiety may be as much as 50% in the partners of MS patients (Janssens et al., 2003). Healthy partners or spouses may also have a tendency to ignore children’s problems thereby evaluating their children inaccurately. This could have serious implications for accessing services, as it would prevent children and adolescents from receiving appropriate mental health support.  Furthermore, patient and spouse anxiety and depression may interact, causing potentially greater difficulties in children than in parent dyads with only a single anxious/depressed parent.  In future, it will be necessary to ask partners or spouses to provide subjective ratings of their mood, to ensure their rating of children’s difficulties are accurate and reliable. This will ensure that services are able to detect families in greatest need of psychological support. Despite this limitation, spouse-rated measures of children’s adjustment were found to differ across groups, with difficulties being recognised by spouses of MS patients. If spouse anxiety and depression lead to poorer appraisal of children’s adjustment difficulties, the effects observed here should be even greater in future research where non-anxious spouses are selected for inclusion. 
Although parents were told not to influence or interfere with their children’s responses to self-report measures, it was impossible to verify if this was indeed the case in the current study, as questionnaire measures were completed in participants’ homes, without the supervision of an experimenter. It is therefore possible that parents oversaw and influenced their children’s responses. However, there is no reason to expect that any social desirability effects should systematically differ between the groups, so such an effect, if present, is unlikely to explain the observed group differences in the current study.

Physical Disability
	Although physical disability was measured in the study, preliminary analyses revealed that there were not effects of disability status on any of the primary outcome variables, so this was excluded from the analysis. However, disability status was experimenter-rated and not verified by participants’ neurologists or general practitioners. As level of physical impairment is likely to impact upon levels of depression and anxiety among patients (McCabe, Firth & O’Connor, 2009) and can directly affect parent-child contact (Deatrick, Brenan & Cameron, 1998), it will be important to accurately quantify levels of physical impairment in future research, as a potential modulator of child outcomes. 

Fatigue & Effort
	Fatigue has been shown to be one of most common, yet "hidden" symptoms of MS (Hadjimichael, Vollmer & Oleen-Burkey, 2008) yet this study did not ask parents with MS to rate their subjective levels of fatigue.  Fatigue is a feature that may interfere with parental functioning, ranging from difficulties in being involved with day-to-day activities to lack of patience (Pakenham & Cox, 2012). It will be necessary in future studies to use a measure of fatigue to assess the contribution of fatigue on the adjustment of children. Secondly, during testing, two of the participants reported experiencing difficulties with their housing arrangements, which raised concerns that they may have purposefully underperforming on tests. It will be important in future research to include a test of effort to rule out this potential confound.  

Clinical and Research Implications 
Regarding practice implications, this study raises a number of important issues.  Firstly, it suggests that youth adjustment should be considered in the development of policies and practices designed to support parents with illness/disability within their family system. Health professionals should consider the role that preadolescent children play within a family, in particular their exposure to their parent’s illness and how this exposure may impact on the child’s development. 
Parents who are at high risk of depression should be periodically evaluated for depressive and anxious symptoms and treated appropriately.  Since the emotional status of the parent with MS can have important impact on the coping and wellbeing of other family members, screening for emotional difficulties in the parent and in the children should be part of routine practice. Further, routine screening for cognitive impairment, in combination with assessments of the quality of parent and peer attachment may help to identify particularly at-risk populations. 
	This study also raises the need for psychosocial interventions for children who have a parent with MS. Government guidance already recognises the effect that physical and cognitive difficulties can have on carers, but support for children is also particularly important given the effect of parental MS on children’s wellbeing.  Given that social support has been linked with better adjustment in children (Pakenham & Burnsnall, 2006), it is important that healthcare providers design support groups for children with the aims of facilitating good social skills, increasing children’s social networks and providing support. It will also be important within these groups to provide children with age-specific information about MS in order to facilitate better coping. Explaining illness effectively and sensitively to children is critical, as understanding parental illnesses has been found to reduce distress. Explaining illness to children fosters reassurance as well as addressing children’s emotional needs.  Communication from parents will also help them feel like successful parents. A small intervention programme focussing on teaching children about MS through the medium of play is already being trialled at Barts and the London Hospital, but evaluation of its effectiveness will be important before this intervention is trialled on a larger scale. 
	The current results suggest that interventions aimed at parents in MS families, that raise awareness of authoritarian and permissive parenting styles, with strategies for regulating the expression of these behaviours would also be efficacious in improving adjustment in children of MS parents. Although in the current study it was found that parenting style was not directly associated with children’s internalising difficulties, this does not negate the importance of parenting in the treatment of child internalising disorders. There is currently very little empirical research on the role of parental involvement in the treatment outcome of Internalising Disorders (Kendall, Chu, Pimentel & Choudhury, 2000), however it is important to appreciate that parenting plays a significant role both as a risk and maintaining factor in the expression of children’s internalising disorders. Mental health professionals working with children who have parents with MS will need to recognise the importance of parental involvement and parenting, and to treat children and their parents as partners in the therapeutic process. 
	Parental psychoeducation is another important part of the management of mental health issues in these children. Helping parents to understand, goes a long way in changing parenting practices that may be maintaining children’s difficulties. Clinicians need to help parents manage their guilt or anxiety they may feel, and to refocus their energy on helping their child receive adequate help (Kendall et al., 2000). Granting of autonomy and allowing children to explore their environment increases their sense of mastery and allows them to develop coping skills (Wood, McLeod, Sigman, Hwang & Chu, 2003). These themes will be important topics for to cover in psychoeducation material for parents with MS and their families. 
	Only one study has focussed on evaluating the effectiveness of psychosocial interventions for children who have a parent with MS (Coles, Pakenham, & Leech, 2007; Power, 1985).  Coles et al., evaluated the effectiveness of a 6-day camp programme involving both recreational activities and 8 group sessions providing education about MS. The programme included providing children with strategies to identify a range of different feelings, as well as giving them cognitive restructuring, problem solving strategies, and emotion-focused coping skills. Children who attended the intensive residential psychosocial intervention reported significant decreases in distress, stress appraisals, caregiving compulsion and activity restrictions and increased social support and knowledge of MS. Parents perceived that the increase in the child’s knowledge of MS was associated with an increase in his or her supportiveness. However the study was limited by the small sample size and the lack of a control group.  It will be necessary for policy makers to draw on the themes of previous intervention groups and evaluate the effectiveness of the groups robustly, with appropriate controls. 

The role of school 
	Teachers are valuable in assisting children in the process of adjustment to parental illness but are currently under-utilised. Educational psychologists working within schools are uniquely placed to address the implications of that parental illness may have on children’s academic achievement; in helping to support children directly and in supporting staff in liaising with  children’s wider networks. Several teachers may be concerned about how they would manage their own emotions when discussing issues around parental illness with the children of affected families.  Small group discussions can provide the opportunity to reflect on personal experiences and how this relates to beliefs about working with children who have a parent with a chronic illness. Integrating participants own beliefs with new learning will ensure that training minimises rather than increases the confusion and anxiety evoked by this work. It will also be important for teachers to help facilitate mindfulness techniques to children in line with current school interventions. Research has already confirmed the efficacy of mindfulness interventions in schools in the management of symptoms of anxiety and depression in school aged children (Kuyken, et al., 2013) and it is likely that this technique would be important to consider for the children of parents with MS. 

Future Directions
	Attachment to family and friends was examined in the current study, but in future research, the role of school should be investigated.  This is because adjustment in children is not solely measured by examining ‘bad’ behaviour alone. Scott and Scott, (1998) stated in a review that there are three areas of adjustment, namely school, friends and family.  They also emphasised that adjustment can only be viewed within a specific domain or activity. Therefore it is possible that an individual may appear to be well adjusted in some areas of life, but not others. In future it will be important to evaluate academic performance and by gaining responses from teachers as well as from families directly. Furthermore, longitudinal studies are needed to assess whether these differences are pervasive over time. 
	 Another significant area of development for future research is an investigation into the differences that may exist according to the gender of the parent affected by MS and the gender of the child. The predominance of attention in the chronic health literature generally has been on maternal parenting style and the effect of fathers parenting style on children's development is of particular interest given recent trends of increased father involvement in children's lives among two -parent families and the increased prevalence of MS in women. Although little information currently exists, there is some indication that mothers tend towards an authoritative style while fathers demonstrate practices more consistent with the authoritarian style, particularly in relation to disciplinary strategies (Russell, Hart, Robinson & Olsen, 2003). Barber and Thomas (1986) also found that fathers are shown to differentiate their expression of physical affection and sustained contact on the basis of the sex of the child, with more to daughters than sons. Both parents express more companionship to the same- sex child.   This would need further attention in future research. 
In the current study, it was not possible to assess the number and quality of sibling relationships in participating families. It is possible that having a greater number of strong relationships with siblings would mitigate the negative effects of parental MS. Conversely, in larger families, there may be more strain on financial resources if parents are unable to work, which may compound the impact of MS on family functioning.  Future research should assess family size and sibling attachment as potential factors that determine child outcome in MS families. 
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Potential Participants identified by neurology staff and referred to the researcher or saw poster in patient waiting areas. 

MS Clinic Database
Potential participants were contacted directly by the researcher 
(Total n= 49)

Researcher Friends/ Family/ Acquaintances
Participants opportunistically recruited by researcher (n=43).

Initial Contact with the Researcher
Researcher provides written information and answers queries. Participants to fill in consent form if interested.

Assessed for Eligibility
Potential participants consent to taking part after reading information sheets. Researcher discusses information sheets, screens for eligibility and arranges for questionnaires to be sent out by post.

Neuropsychological Testing
Participants are assessed on the BICAMS to complete their participation in the research.

Analysis (86 Family Dyads; n=43 Clinical, n=43 Controls)

Not included in analysis.

Not suitable (n= 3)
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Strength and Difficulties Questionnaire (SDQ)

Parenting Styles and Dimensions Questionnaire (PSDQ)

Revised Child Anxiety and Depression Scale (RCADS-P; Parent version)

Inventory of Parent and Peer Attachment Revised (IPPA-R)








-Symbol Digit Modalities Test (SDMT) 
-Brief Visuospatial Memory Test- revised (BVMT-R)
-California Learning Test (CVLT-II)





Parent and Peer Attachment











MS Parents’ Anxiety & Depression


















MS Parent Anxiety & Depression

No effect

Parent

Peer



Reduces

Reduces

Attachment
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